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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a precursory raw 
material mixture useful for CVD and ALD t to provide a 
method for growing a film by using the same and to 
provide a method for forming an electronic device having 
the same film incorporated therein. 
SOLUTION: At least one precursory compound 
containing a metallic element such as Li contains at 
least one precursory material inclusive of a compound 
such as a hydride, and the same is dissolved, emulsified 
or floated into an inert solution of aliphatic hydrocarbon 
or the like. The precursory raw material mixture is a 
solution, an emulsion or a suspension and is composed 
of a mixture of a solid phase, a liquid phase and a vapor 
phase, and they are dispersed over the whole mixture. 
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1 

&oT. l?5E'>ft<<!:t>locDij&ffi{L£ft#. {t¥3. 
ItSSl] MR 1 , R ! ,A, 

^:WLi. Na. K. Rb, Cs. F 
r. Be. Mg, Ti. Z r. Hf, Sc. Y. La. 
V. Nb, Ta, Cr. Mo. W. Mn. Re, Fe, 
Ru. Os, Co. Rh. I r. Ni. Pd. Pt, C 
u. Ag. Au. Zn. Cd. Hg, B. Al. Ga. 10 
In. Tl, Si. Ge. Sn. Pb. As. P. Sb 

RtfB i &%ts>/)\,-7frc,mt}it!nz>7im-abt). r 
'RtfR'^TMiftfe. 7»*;k 7;k^x;k ->^a7 
)VT-)l. 7'J-;k 7;k*>. #;ktfx)k 75 H. 

bH7vH. U >fcft. xha->;k xHJJU 
(nitryl) . XMJ;|, (nitrile) . Aay> 

fkft. 7-^h. 7;u3^->. ->d+->. ->u;i/Ru;^n 

AWX7-fX M'J>^m. 75 >. 7Jk> 20 

>. x^tf>. x-xJk flSfbgi. xHj;k -f yxh 
'JJk 7;^>, tK7i^>, fcf'JvX ^^SSC 
fl^ft. *SH*7H^, v^yifig. ^D7^X 7 
;kn-;k *xx^r y&ft^, 7JMr'Jx>, Mffi^ 
tfc. 7;i/*>Rtf*£^tr^;i,-:^£gft£n.5. tt 

1. x + y=5c*M©IS ; jFttT*D. z^OT^iill 
M&ilfrft. 

fcitim* 7Jk3-Jk x-5^;k Tjl'ftH. -Tr- 30 
>. 7i/-Jk XXxJk 75 >, 7^+JUxh 

u;k Apy>ft^t*i. ^i-ft^ft*^. y*x- 

5^k 75 >, ->7>g£Jfi. -f y->7>B?4S. f^y7 
>®£. ->U3->jfi. xhP7;i/^Jk TJi^jMHtt 

mums®. 

m^m3] M#L i . Na. K. Rb. C s. F r. 
Be. Mg. Ti. Zr. Hf. Sc. Y. La. V. 
Nb. Ta. Cr. Mo. W. Mn, Re. Fe. R 
u. Os, Co. Rh. I r. Ni. Pd. Pt. C 40 
u. Ag, Au, Zn. Cd. Hg. B. Al. Ga. 
In. Tl. Si. Ge. Sn. Pb. As, P. Sb 

* fctiB ii-sD. r' tffcmimx' $> o . r» &7km<t 

ft. 7;k*Jk 7)\>*-)l. y^PJM^K 7U- 

;k 7;k£>, #;l/#x;k 75 K, -f 5 H. fcF^i? 

H. U>ftft, -hn->;k rMJ^ (nitryl) . 68gf 

ffi. xh'JJU (nitrile) , r\uV>Wk. 7vH. 7 

;kti*->. ->□*->. ->u;k *fc«cn^<DADy> 
ft, x**>fk. *fc»i^r-ffl:in»flcT*o. a#*x 

7-f >. MU>H?1£, 7'J-Jk 75>, 7;k». X 50 
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^e>. x— f;k mm. xHj;k -fv-h'jjk 
7)l/^r>. 7;i/*>. tHr/X KU5». g^tt^ 

HKfcGft. t^sh*^. ->-^7igs, s^ot-jut 

>. 7Jk?-;k *xx^>&{ttj. 7MUr>, S 
ft. 

[«*^4] M#Li. Na, K. Rb. Cs. Fr. 
Be. Ti. Zr. Hf. V, Nb. Ta. Cr. M 
o. W, Mn. Re. Fe. Ru. Os, Co. Rh. 
I r. Ni. Pd. Cu. Ag, Au. Zn. Cd. H 
g, B. Al. Ga. In. Tl. Si. Ge. Sn. 
Pb. As. Sb^fettB iT&9. R'jUC.-CT 

;k*;k Sfclic, -c, v^n7Ji/*;kc&9, r'# 
*^tft, 7;Myk 7;kVx;k -st>u7)l f r-)V. 
7'J-;k 7JU*>. #Jk*XJk 75 H, -<5r-\ h 
K5S>F, UXtft. xhD->;k xhUJl' (nitry 
1) . -MJf (nitrile) . ADy>ftft. 7 

vh\ 7;io*->. i/D+y, ->iJJk SfctedftiE)© 

A*<#X7-rX ffi'J>8fcig. 7U-;k 75>. 7JP 
», x^f >, x-xJk fiKfcft, x h ij ;k -f y- 
r-'JJk 7^>. 7^k+>. bH7y>, tUvk 

7)W>. 7;i/n-;k *X7^>S{tfe. 7;k+Ux 

Jg^ft. 

[»*^5J M^L i. Na. K. Rb. Cs, F r. 
Be. Ti. Zr. Hf, V. Nb, Ta. Cr, M 
o. W, Mn. Re. Fe, Ru. Os. Co. Rh, 
Ir. Ni. Pd. Cu. Ag. Au. Zn, Cd, H 
g, B, Al. Ga. In. Tl. Si. Ge, Sn. 
Pb. As. SbSfcfctB iT&D. R'7&iC,-C,7 

;k^rx;k c ) -c 11 ->^D7;pyx;k £fciic s -c 
„7U-;UT*D. R'fltTMtfcft, 7)V*)V. 7)l>r 
XJk ->^D7Jk^rxJk 7U-;k 7;k*>. 
x;k 75 H. -T5h*, hH55?H. 'JXtft. -ha 
->;k xhU;i, (nitryl) , SgKifi. xhU;P (nitril 
e) , )\ufy^M. 7*J H. 7rtd*->. ->D+->. 

->u;k tfciicneoAny^fc, x;k*xt. £fc 

7U-;k 75 >. 7Jk». x^f>. x-^;k «E 
ftft. xhu;k -fyxh»j;k 7Jk^>, 7;^>. 

v-yXlgg. ->i7D7Jk^r>, 7JktJ-;k *X7 

[W*S6] M*tL i. Na. K. Rb. Cs. F r. 
Be. Ti. Zr. Hf. V. Nb. Ta. Cr. M 
o. W. Mn. Re. Fe. Ru. Os. Co. Rh. 
I r. Ni. Pd. Cu. Ag. Au. Zn. Cd. H 
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g. B, Al, Ga, In. Tl, Si. Ge, Sn, 
Pb. As. Sb$fclJBiT$0. R' frtf-JV 
T'&O. R'tfTkmt®. 7)V*)l>. 7 )V>r xjk 
n7)Vr~)l, 7'J-;k 7Jk*>. j})V#-)l>> 73 
F. <3F. tH^vH. 'JXtfe. xFPvJk -h 
U;i/ (nitryl) . ffi^ig. xFLUP (nitrile) . AD 
y>{fcfe, 7>>F. 7;Pn+->. ->d+->. ->u;k £ 

fciapnsoAnyxb. x;k*>{t. sfctt-jr-rfcgf 

73>, 7)k>>. X?k'>, X-^Jk Wfcfe. xF 10 
U;k -fyxFU;k 7;k^>. 7Jl/*>. tH5y 

7&*. ->^D7;k^->. 7Jkn-;k *X7^>tft 

fe. 7WJrk M^SSfe«*T*-5. m$mi 

Wl#m7] M#Li. Na. K. Rb, Cs, Fr. 
Be. Ti. Zr, Hf. V. Nb, Ta. Cr. M 
o, W, Mn, Re. Fe, Ru. Os, Co, Rh. 
I r. Ni. Pd. Cu. Ag, Au. Zn. Cd. H 
g. B, Al. Ga. In, Tl, Si, Ge. Sn. 20 
Pb. As, S b£fcHB i T&D, R'#7;kn*x 
£fcte->D 9, R'tfzMfiftfe, 7;k*;k 7 
;kV~Jk ->?D7Jl"TX;k 7U-Jk 7JP*>. 73 
;p#x;k 7SF\ fSF, bF7i>F, UXtfe. x 
Fn->Jk xF'-Ul (nitryl) . XFUJP (ni 

trile) . AD<y>{tfe, 7-^H. 7;kn*v, i/n* 
->'JJk Sfc«cn^©AD>r>{t, xjk*xt. 

ifi. 7U-;k 73 >. 7;k», X^b>, X— r 

;k Bgfbft. xFu;k -fvxFu;k 7)kjr>. 7^ 30 
kh*7^>. tfj^>, giiiifjstgtiwt^fe. * 

SH*$HP, ->-y7ia, ->*D7)kr>, 7)lo-;k 

[»#JI8] M#L i. Na, K. Rb, Cs. F r. 
Be. Ti. Zr. Hf. V. Nb. Ta. Cr, M 
o, W, Mn, Re, Fe, Ru, Os, Co. Rh. 
I r. Ni, Pd, Cu. Ag. Au. Zn, Cd. H 
g. B. Al. Ga. In. Tl. Si, Ge. Sn. 
Pb, As. SbSfcHB iTabO. R'#73FT& 40 
0. R J #7KJ?tfl;fe, 7;k£;k 7Jk^xjk ->^D7 
Jk^rx;k 7'J-;k 7-MrX 7j;k#x;k 73 F. 
f*3F. kF^v'F, U>tt. xFn->Jk xhU^ 

(nitryl) . 5g®Effi, XF'JJI' (nitrile) , Any> 
ffcfe, 75? F. 7;k3*->. ->D*->. ->'J)k Sfcti 

cn^cDAnyxt. x;k*xt, ^/ctty-ffli^gft 

T&O, A*^X7-f>. M 7U-Jk 73 
>, 7Jk». X^tf>. X-xJk BSitfe. xFU 
Jk -fVxF'JJk 7Jk^r>. 7;k*>. tF5v>. 
b'JvX giliSEiSlSitiWt^fe. *5itt$H\ ->7 7fi 50 
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S. ->i7rj7;k^>. 7;ka-;k *X7-f >&{tfe. 
©WiKI§miI£fe. 

[f»#JS9] irK«t£fe;Wt:^iS:. 

[&i£2] MR' , (PR 1 ,) ,A, 
£WL. HuTM^T i . Zr. Hf. V. Nb. T 

a. Cr. Mo. W. Mn. Re. Fe, Ru. Os. 
Co. Rh. Ir. Ni. Pd. Pt. Cu, AgJfc 
liAuT&O. R'RWtffrmim. 7)V*)V. 7)1 
>r-)W ->i7D7;k*x;k 7'J-Jk 7Jk*x tin, 
#X)k 73 F. -fSF. fcF^F. U Xtfe. xF 
o-X>k xFUJU (nitryl) . ffi&ffi. rhUA (nitr 
ile) . ADy>ftft, 7vF. 7;kn*X ->o* 

x -> u ;wri^ci n ^ © a n y >{t, x;k*wt. ^fc 

abO. Am7<fk ffi»J>mift. 7'J-Jk 73 
>, 7;kV>. X^tf>, X-^P, Sit<t#l. XFU 
Jk -fVXFUJk 7Jk^r>, 7^*>. bF5i?>. 

S, ->^D7)V^r>, 7Jk3-;k *X7W>K<t«). 

y^0. RlXzSOTc&O, x + y =7t^M©H ; ?-«T 

0) M#L i . Na. K. Rb. C s. F 
r. Be. Mg, Sc. Y. La. Ce. Pr. Nd. 
Sm, Eu, Gd. Tb, Dy, Ho, Er, Tm, Y 

b, Lu. Th. Pa. U. Ti. Zr, Hf. V. N 
b. Ta. Cr, Mo. W, Mn. Re. Fe, Ru. 
Os. Co, Rh. Ir, Ni, Pd. Pt, Cu, A 
g, Au, Zn. Cd. Hg. B. Al. Ga, In. 
Tl. Si, Ge, Sn. Pb, As. SbSfcttBi 
TfcO. R'#fil8S£T?cb9, R'tffrmim, 7;l/* 
Jk 7)V*r~)V. ->£D7;i>yxjk 7U-)k 7)U* 
X #;ktfx;k 73 F. -TSF. fcF?S>F. >J>ft 
fe. xhD->;k XFUJP (nitryl) , ffi^ffi. xFU 
)l (nitrile) . /\Wf>ftM> 7vF, 7;kn+->, 

->d^->, ->u;k *fc«cn&©ADy>ft, x;k* 

U>gM£, 7U-;k 73 >, 7;i/-», X^t^, X 
-xJk BSftfe, xFU;k -fyxFUJk 7;k^>. 
7;p+>. kF7v>. Kyj?>. S*«iSI!l^t^ 
fe. ^SttSHS i'-^IS, ->^D7;k^r>. 7)kn 
-Jk *X7-f>gKtfe, 7J1/+Ut ; >, Mffi^S^fc 

Iffiimi 1] M*a i. Na. K. Rb. Cs. F 
r. Be. Mg. Sc. Y. La. Ce. Pr. Nd. 
Sm, Eu. Gd. Tb. Dy. Ho. E r. Tm, Y 
b. Lu, Th. Pa. U. Ti. Zr. Hf. V. N 
b. Ta. Cr. Mo, W. Mn. Re. Fe. Ru. 
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Os. Co. Rh, I r, Ni, Pd. Pt, Cu. A 
g. Au, Zn, Cd, Hg, B. Al, Ga, In. 
Tl, Si, Ge, Sn, Pb, As. Sb£feliB i 

;Mt;k 7)Wr-)v. i/{/u7)Vr=.)v. 7U-;k 7 

JMrX #jktfx;k 75 K, -fSK, tH^^H. y 
>lt*, xhnxik -h'j;p (nitryl) , fflgffi, x 
MJ* (nitrile) . ADy^tft. 7yH, 7;i/3* 

x xa*x ->ujk sfc«c:necDADy>ft:. x 

X MU>K«. 7U-)k 75 X 7A-XX X^fcf 
X X-fJk flSfl:*). xhUJk -fyrhu;k 7;!/ 

*x 7^*x tF7^x tru-xx &m%ma. 

[fM^l 2] M#L i , Na, K. Rb. Cs, F 
r. Be. Mg, Sc. Y. La. Ce, Pr, Nd. 
Sm. Eu. Gd, Tb, Dy. Ho. Er. Tm. Y 
b. Lu, Th. Pa. U. Ti. Zr. Hf. V. N 20 
b. Ta, Cr. Mo. W. Mn, Re, Fe. Ru. 
Os, Co, Rh, Ir, Ni. Pd. Pt, Cu. A 
g. Au. Zn. Cd. Hg. B. Al. Ga. In. 
Tl. Si. Ge. Sn. Pb. As. SbSfcttB i 

;k 7)Wr-)V> ! s>?u7)W-)\>. 7U-;k 7;i>* 

x 75 H. -f5H. tK5v*K. 'JXtl 

ft. xhn*X»k ~MJ ;u (nitryl) . ffiKfi. - MJ 
(nitrile) . AD^Xtft. 7vH. 7)k3*X 

->d*x ->u;p. ifc«cne©Aay>{k. juv* 30 

Xt. Sfctt^t^gfrT'ifcD. A*t*X7.fX m 

U>B£J£. 7'J-;k 75>. 7;k>x x^tfx x 
-7-;k ffifcft. XhUJk -fV-MUk 7;u^r>, 

7)k+>, bHr/x try$;x g*«*s£fl:6 

ft. ->?D7^X 7^3 

-Jk *X7^>K{r:ft. 7;k£'JxX 
tt*T**S. ffjfcJg 1 E«©BirBiI&jg£ft. 
tW*«l 3] M*tp tT&O. f&E{fc^ft# (X*n 
^>*v>X-;i,) Pt (7;P*JW ,TttV>£V>3&ff: 
©TT. R' RtfR' tffcmity). 7)l*)W 7)1*- 40 

Jk f y{;u7)Vt=.)V. 7>j-)k 7-M^x #;kt?x 

;k 75 K, -f5F. tHr/H. U Xtft. Xr-n-> 
;k xHJ;i/ (nitryl) . mm. (nitril 
e) . Aoyxtft. 7vH. 7;ki*X ->D*X 

->u;k Sfcttcti^Anyxt. x;k*xt, £fc 

7'J-;k 75 >. 7Jk>X x?f>. X-7\)k tt 
4"tft. xHJJk -fyxMJ;k 7Mr>. 7Jl/*>. 

iF. V7 71S. y?D7^>, 7^n-;k *X7 50 
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[fijfcJS 1 4 ] WE*iStt«!0*ttE4>& < <!: t> 1 ^©fit 
BH$rS£ft. 

[»**i5] «na*jstt«atc,. 1 ,7^#>T&*, 

2 Ett©tMRJ5C*«S£ft. 
%WT©gsanS'j££tr. i Eft©ffrSKiiCftg£ 

fto 

>K^. 7'J-Jk 75 >. 7)k». X?t>. X- 

x)k J35ft:#j. -hu;k -fynh'jjk 7;^>, if 

;P*;UA75H, ^cS«^T. y7 7ifi«. ->i7D7;i/ 
y>, 7)VZ1-)V. ■fc7.-7j>mt®. X.Zf7)V*>& 

-fyyaA/— ;k **'<>^/-;k hu^^krs 

>. y/fJHfJl-7S>, yIf)MW75X r- 
'JX^JkT5>, v^^kT5>, >?X^;kT5>, f 
Xh'J^^;P->'j;kT5>. 7> : &X7, Ifl/>y7 

5>. zraEU>V7^>. h'J^^;kx^;px^l^> 
v75>. FU7irMX7^>. MJX5MkfrX7 
W>. r-'J^^*X7^X 7U)k ->^n^>^>f 

x>. ^>-tf>. x5 1 )k^>-tf>. h;i/x>. ->i7DA, 

Wyi>. ->i7D^-i7^v?X>. V^D^NT"^ hUx 
>. ->?Dt^^fh7iX /->5 1 U>. fh7hH 
D77>. ^^fJP*M75 !«, PtWXMfri' 
H, PK7"^k ft®?, X5=-^A*-y->K. /^>. x 
tT'Ji?>Ro:pF 1 ^tfy;i/-y*^S^$ti 
^. tt*^i 6E«©itffiHPfS^#;„ 
t»*«l 9] IWE^flHt«*«. BKi&tftfl:**. ^'S 
®6K{t**. 7;k^— ;k x— f-;k 7;PxhH, 

>. K. 7i7-)K XXfik 75 >. 7iW^h 

u;k Anyxt&fbkifi. ^r-rft^ft^. ^*x- 

7")k 75 >. ->7>&Jfi. -fy->7>S?m. ^i/7 

>^m. ->un->?ft, zhD7MJk 7;i/*;i/ffig! 
ffi. R^cn^©oi^^e.s«$tis2r)ji(±©^ 

®^<!:, ^»TffrE^gttJR©3 0%«T©^iBSdt^ 

^bXO, itE^*oai|^jiJiD©ifrffiEfi^, *fc«jgjni© 

7U-Jk 75 >. 7Jk», X^t^. X-t- 

;k mt®>* xh«j;k <yxr»u;k 7;k^->. tru 

S». *g^SSSCfl:'&«l. fh7fct<077>, v^^W 
*;k475K, >catt7>T, ->7 7II, ->i7D7^v- 

>. 7)in-)i. *xyj>mm. mt7)v*>*'& 
tr^-y^e»s«^nsffi©Effifr:^T-fe5. 
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[fflt*S2 0] mtEMUmifi** /-Jk x*/-;k 
-fy7cm/-;k **i>9/-)l % MI**JW75 
>, ^/fJI/Xf^75X ^x?;M^>U75>, h 
Uxf*7S>. 5>*«l>75>, 5>X«P73>. K 
^hU^^3/'J*75X 7^-7, Xfl/>y7 

yatfu>v7^>> MJ*g t A'xg i jpx7' i» 

x>, ^>izf>, x^;i/^>i?>, Hkr>, ^da io 
>, vi7a^-^^T*h^x>, *5^l/>, f h 7 h H 
F, wywk EHfc> X?;^^*>K> x 

[»*^2 1] «raa5F»gtt«3jtc.-c,,7;p*>*6 
o , «*TBRFStt«© 3 o xfiiT^saa*^*, 

NEI^AHatt^ttKEtt^ *fctt»»OttB7y 

*Wi*X7-rX JEU>Wft, 7U- 20 

;k 75 >, 7;i^>>, x^if>, x-T^k m<m. 
xh'JJK -fyxHjJk 7;i/^>, tfUvX tt*s 

fh7tFU77>, y^^iWAJ^ 
Hi ->*;7(ia, y^D7WX 7*3 

-;k *X7^f>Wtft, Rtf7;u*>£^o^-7 

-fyyn/t/-;k **^>*/-;k HJ/^krs 

>, 5**^X^7 5 X yXfiMW^>, h 30 
UXW5>, 3**^*75 >, yxW^>, fcf 
XhU^fJk>U;l/75X 7>t-7, Xfl/>v7 
5>, :/ntfu>v75>, HU^^;i/X^;i/x^i/> 
v7^>> HU7xx;l/7f;X7^>, KUXf^*X7 
hU^fJP*X7^X 7U;k xi7D^>^v 
x>, 'O-fefx x^ji/^o-fcfx h;i/x>, vi7D^\ 
Wvi>, i^D^^xx vi7P^y^h'Jx 
X ^Dt^fh7X>, ^V^UX f h 7 1 H 
D77>, ^9 t ***A73H, S^WI*^*** 
H> IHft XWK**>|, x 40 

yXfJl/-, Sfctt^-f y79W-B, A 
1, Ga, In, AsS*:ttSb**{b*;Me,Al 
H (NE t Mci) ;m377-)l7)Hs>; (Me, N) 
A1H, ; (E t M e, N) A 1 H, ; (E t,N) A 1 H 
, ; CpWH, ; Cp.MoH, ; HJ*^*-, HJx? 1 
hU-fV^JU-, hUnyntr;V- % hlKy 
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fettles**?*- B. Al, Ga, In, As^f; 
HSb;fh7/f;^, fh7X^-, fh77x 
X*-, SfcHfh7n^-Si, Ti, Zr, H 
f, Ge, Sn^fcttPb;y^fJK yX»-, 
*fctt^y^*-B. A 1 , G a , In, Asit 
ttSb**{fcft ififtft 77ftft, JSWtft 3£{fc 
ft Cp, 75 F, y^f;i/7^K$fctt7yF; MJ 
x?*-, hU^fV^Hf-, MJn7DtfJl,-, MJ 
-fyrntr*-, h'JnWh, S&ttx^s;*? 
^-B, Al, Ga, In, A s * fcteS b h U 
75 X yX^JMf^7^>, y/fJbX^7^ 
X ifc«h'JX5 1 ;!/75> ; ^^f^-SfcliyXf 
*-Zn, CdifcliHg ; (W^JW^r; 
Et,Pb h+S') ;Cp,Me,Zr; (M 

eNC) , P tMe> ; Cp I r (C,H<) , ; tfXCp 
-Co, Mo, Fe, Mn, Ni, Ru, V, Os, M 
g££teC r ; tfXX3Ml^Xfcf> ; tfX^>if>-C 
o, MoJ&BC r ; hU7iXjl,-B i , Sb^fcii 
As ; HUe-MD>; MJXCp-Sc, Y, L 

a, Ce, Pr, Nd, Sm, Eu, Gd, Tb, D 
y. Ho, Er, Tm, YbSfettLu ; fhyCp- 
Th, Pa, U, Np, Pu^diAmhUX7UJK 
U>^A;CpCr (CO) , ; C p, Z r Me, ; C p 
CuPE t, ; CP I n ; Cp I r & 9 X\it 9 9 VZ. 
» ; CpPd (7U;W ; CpGaMe, ; CpGa 
Et,; (y^PAW^X» FeCO, ; (v^O;*- 
Wrh7X.» FeCO,;X^7xDt>;Cp 
Mn (CO) , ; (is 9 U X» Mo (C 
O) 3 ; T 1 Cp ; Cp,WH, ; <*>^l/» W (C 
O) , ; CpR e (CO) ,; CpRh (CO) , ; I r 

(7U*).:Pt (7U*)i;CpIr (v^n*^ 
; [Ir (OMe) (^0*^^*5?* 
» ] , ; Ru {is9u*99*¥*» (7U;W , ; 
Ru,CO, 2 ; Fe (CO) 5 ; Co, (CO) 8 ; Ru 

(CO), (1, 3-v^D^*1fvX>) ;OsiGO 
,, ; C r (CO) s ; CpCo (CO) , ; Mn, (C 
O) , 0 ; CpMn (CO) , ; (^DA^hUx 
» Mo (CO) , ; Mo (CO) , ; N i (CO) , ; 
Re, (CO) 10 ; CpRe (CO) 3 ; CpRh (C 
O) , ; Ru, (CO) ,, ; W (CO) , ; CpV (C 
O) , ; CF,Co (CO) 4 ; P t (CO) , (->i7 0:t 
V9*i>*y) ; I r (CO) t (vi7D^i7^^v^ 
» ; (CO) Je [P (OCH,) ,] ; (CO) 4 F 
e [N (CH,) ,] ; CoNO (CO) , ; 7h*z/, 
OCH (CF,) ,, OCMe, (CF 3 ) , OCMe (C 
F,) OS i (CH,) OC (CH,) OC (S 

iMe,) ££&OC (CF,) ,L i, Na, K, R 

b, Cs, Fr, Cu, Ag, Au, Hg£fcteTl ; 
T-h^h+X fb7Xh+k fh^yyP^ 
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fh70CH (CF,) ,. fh^OCMe, 
(CF,) . fh50CMe (CF,) fh70C 
(CH,) ,, f h70C (S iMe,) ,. f h70C 
(CF,),ifcttfh70S! (CH,),S1, Ge, 
Sn, Pb. Ti, ZrSfclJHf ; VO (-fy^Dsff 

,. MM 77n#*->. MJ$g27>*->. v 
Un7>*->, MM VAMPS'. MJXh+v', MJ 
Xh*->. h'JOCH (CF,),. HUOCMe, (C 
F.) . h'JOCMe (CF,) HJOC (C 
H.) ,. HJOC (S iMe,) ,» MJOC (C 10 
F.) ,. *fctthUOS i (CH.) „ B.A1.G 
a. In. P. As SfctJS b ; E t, P b «77d 
**->H) ; (i3 7"h+-» CuPMe,;fh7+ 
X (v*t\IU7 5/) . fh7^X (y^f;i/75y) 
Ti, Zr, Hf, Si. Ge. SnSfcliPb ; i^l 

-*{fc#l : ¥*V*?)lTHJ7)Vi'>mm ; Me, 
Zn (MJX^73» , ; ?X9W73/3?*?* 
X*>:*->; h'JX (y^y*75/) *X7^>; h 
UX (5>X?JHF5/) 7>t C; E=; MJX ($>X?W 20 
75 7) 7;U-»; MJX (S>X^73/) X^t 
>; HJXfcfX (MJX^S'IUW x;i/tf'i7A75 
K ; h'X (i?X^|/75y) (hy^^x^nyi/ 
>^73/) 7^3X'7A; (CO),Fe [N (C 

H. ) ,] ;Li. Nal&HKN (SiMe,) ; ^> 
*5>X3\>P73y*>*;|/ ; yifjl,75/^fM 
X; '\*^/X7^73/>>*>yXx> ; h'JX^X 
?^75/ (MJX9MH^U<>v7S/) ^^>;C 
pCu (PEt.) ;CpCu (l>'j7ix;|/*^7-f 

» ; (S537>*-» CuPMe, ;Pt (P 30 
F.) , ; N i (PF,) ( ;Cr (PF.) , ; (E t 
,P) ,Mo (CO) , ; I r (PF,) . ; T i (NO,) 
, ; Z r (NO,) , ; H f (NO,) . ; S i (CH,) , 
(NO,) ;RuNO (NO, ) , ; ffifttf'J OA ; S n 
(NO,) , ; Co (NO,) , ; VO (NO,) ,;CrO 
i (NO,) ,;TiCl,;ZnCl,;ZrCl,;Hf 
CI, ;A1C1, ; SiCl, ;GaCl, ;SnC 

I. lCoCl,; 5?X9W-, ylfjl/-. ^fcttv-f 
V^;U-A1. B, Ge. S i £fcteAsADy>{fc 
*:N(SlMe,),Li. NaSftl4K;B (CH, 40 
S IMe,) , ; ( (Me.S i) ,N} ,-B, Al. G 
a£fcttln; (Me.S iCH,) ,-Ti. Zr$fc 
ttHf ; $.ft\t I (Me.S i) ,N) ,-Zn. Cdt 
fcttHgTSO. Cp^yjD^^-Jlzj^s, 

1 £«©t&KJg£HgM). 
•axx^yi:. 
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*«2 4fa«g©7J«fe. 

RW*-i? • #X©$5/t^X©)i;fcSAlc<fcr). g£ 

asfcifcttarrsxxyyts^ty, »*g2 4fH*<© 

x. ->7>Rtf£ns©j&&£fctt££tf£ r ji/-7fr<E, 

g&Sn*. »#«2 8iBtfc©7Jj*. 

[«*W3 0] tttEftfbtWR*. *y>. *. JUtfl: 

75>ffc**, Sf53 7>;t<73>. -f V7 , ntf;U73>. 

r# ;rn e, ©&*£*>•&££& >f)i-7frz,m$i2tL 

n->7>, ->U)i/7 3>. R^->;i/7if>R^cne,o 

li*^to*^to^-^*»6«RSn*. »*^2 8 
fSitt©#*£. 

[M&B3 3] lftEffi££3o£U:©||fc.5#x©35 
WXOy-' 7->XtcBB-rX5 : -^7*^*-. fUIH#X© 

BU©#X*V1-v. #xt-&0, SKSiJ©;tfX#jg 

1**13 4] ffrE««£3 0£U:©gfe.5:tfX©£5 

/t;i/X©->— 7->xicBiS-rxx-y7 , S:^*. i5E#x© 
SiJ©#X7jvv~ • tfxT&o. stcsy©^x*ig 

M*13 5] WE*«£4tJ£U:©Sfc-5#X©2:2 
/U!/X©->— 7">X(CKifX'ry7 , Sr^*, UiH77X© 

ftSJ-cfeo. hic»ij©^x^. ttjg©Mft*nfct(i^ 
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©#£. 

/i;i/X©->—5r>xicBB-rxT-y^^, UtrEtfx© 

8U©#X*V1->? • ^XTSO. JgtCgiJ©#X#g 

fc»IT*D. HicS'J©#x#. tE*©5tft:3nfct(feft 

«Kt**tr^P-^6ajRsn*. fS#«2 4E« 
©#i£. 

[«t#«3 7] ftrES1£*40&±©&&5#X©£5 10 
/WX©->-y>X£W^X7-y:/££#.. UtTEtfX© 

B'J©#Xri<A— /.#XT&0. JglCgiJ©#X#iI 
*Rtft^tr^-y*»6«RSn*. f»#*2 4E«i 

A^Xfflv— Sr>XIW^7-vy«ft». i&E#X© 
*. 8U©^x*«/i-i; • ^t*D. HKgiJ©#x#jl 

«. #7X. &H&{tft. 

#±->U3>*«. GeSK, SiGeit, G a A s 
S«, Rtf;rn£©fi£#3;;ttt£Jf ££tr^-7> 30 
>E>giR£tl*, St#JR2 4K«©#i£. 

2 5 !!«©;££. 

[B*«4 1] jssR^si:, mm&mt> jRwmsm 

i. ttt:©l£«#ilgfirJI<!:££tr. «H*fc«h^>? 

>-»tj4<:/7 ^Rtfffit©#«A*y 7£:frLT~H8]©lHl8 
K&j^snSfcWIcfcHT, t&E3 >x>+Miig©*!>£ 40 
< 1 1> 1 :3©«fi!cgijiat. 2 4 efWWHfefc J: 0 

[»#JS4 2] ttEffSomUMIIIAt. SiO,. s 
i O.N,. Si,N (> T i ON, A 1 N, SiN, T i 
N. Ta.a. TiO,, ZrO,. HfO,. Al 
,0,. La.O,, Y.O,. Cin£©£&, E£ft£fctt 

^ns. »^4 ist©*& 

4 1 E®©#ffi. 50 
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im*m 4 4 ] fi5E^7 y# * u -> u n x w. 

Mo, Ti. Cr. Cu, Racine© K-y^fcH^ 

K-7££, il£ft. Rtf#H££tr;/;u-7tfv?>§ft 

Il*«4 5] aWEW«'J7**. TaN, TaSi 
N. TiAIN, TiSiN, TaWN, TiWN, T 
a A 1 N. NbN. ZrN, TaTiN, I rO,, O 
s. OsO.. MoSi, Ti S i. ReO,. RtfJin 

m#m 4 6 ] itEJSasmffiA*. # g -> y 3 >. ni, 

Pd. Pt, Cu, Ag, Au, Ru. I r. Rh, I 
rO,. TaN. TaSiN. Ta. SrRuO,, La 

srcoo,, R^rne.©K-y*Ac«*K-y-& 

«#J«4 lE«©*ft. 
M««4 7] ttERtftllftt. SiO,. SiO 
,N,, Si.N,. Ta,O t . TiO,. ZrO,, HfO 

,. a 1,0,, La,o,. y,o,, tz&mm&mmt 
ft. <t^ABo,*^r-r^^D^x*-f hSKftft* 

*t»^k-y^6«RSn. :^BA<, Al, Ti, 
Zr. Hf. V. Nb. Ta, Cr. Mo. W. Cu* 

?vm®m<m-v$> 0 . A*t^ 1 nsgj 3 ©ie©^s« 

^£*T3^&<<hfcl^©iIj!in©;fc^>T&D. id 
EKftftfl*. ^^SXhD^A-niJ^, 5>;p 

? >2)im. fx-rx • x h n a. -t^iiixv 
X-Xr-D^^A, 5=-^>g?tfxvx. y-fg?7>^ 

-y^fctti^K-x-^, g£ft. ikx&mtttsifjv 
-y^mmn^ i^4iEt(D*fc 

[HtjfcSi 4 8 ] i5EHgR«#. # 1 J -> U 3 >, N i . 
Pd. Pt. Cu. Ag. Au. Ru. I r. Rh. I 
rO,. TaN, TaSiN, Ta. SrRuO,. La 
SrCoO,. X.VZft*><D\!-72itt\m\t-7& 

*. »*«4 lEii©7ffe. 

tt*«2 4E«©*ftlCck0f+#Sns*ffi. 

t»*^5 0J ttGltfllM^. SiO,. SiO 
.N„ Si,N,. y-fKU>«^5X, ^JS^ftft. A 

1,0,. RUZ.tl<b<7) H-7S itii^ jg£ 

ft. R^s^tr^-7^e.ss;sn5. w^js4 
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9 IESt©#i£. 

[»3fc«5 1] $!&.&%;<DtV)7tmtfi, WN. T i 
N. T a N. SiO,, S i O. N, . S i , N, , *r< £ 
'J>-#7X. &Mftflitt. A 1,0,. RXSCtlS<D\i 

-7>£S#?$ti-5. »#Ji4 9fB«W>;frj£. 

[»#«5 2] ttfBEtttttW. *U5'U3>. Al, 
W. Mo. Ti, Cr. Cu. RtfRtfiinS© h*-y 

*»6»R*n6, W*^4 9|H«O^te 0 io 

[tt$9i5 3] y-XROtHKJUKi, ifEV-X 
m«th*U-f >#t«©fB1©3^*jUgii£<h, HtrfE:^* 

[»*«5 4] wmy-hmnm** s i o,. s i o, 

N,. Si,N,. Ta,O s . TiO,. ZrO,. Hf 

0. . Ai,o,, La,o,. y,o,. m&&m&mm<t 20 

fc^ABO,£#T3^D:7'X#-i' r-§}Kft:fj£ 
^tyy;i/-y^eSJ?$n, CdTBri*. Al, Ti, 
Zr. Hf, V. Nb, Ta, Cr. Mo, W. Cu* 

$to{f)\,-7fre>mvi2nz&mz$t!. i 

>3^A- A*U£A, 5^>tt». 7^5 >BK r- u 

[Bjfcjs 5 6 ) stiey- bmmtf. # u -> u n >, a 

1, Ag. Bi. Cd, Fe, Ga. Hf. I n, M 40 
n. Nb. Y. Zr. Ni, Pt. Be. Ir. Te. 
Re, Rh, W, Mo. Cr. Fe. Pd. Au. R 

h. Ti. Cr. Cu. KtfClttS© H— K 

ft*. »#9i5 3iHm©m 

i9tm<D»mitwwi 

[0 0 0 1] 

IC, ft^^iF (CVD : chemical vapor deposition) 
T&Zfil&TMtt^ (ALD : atomic layer deposition) 50 
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[0 0 0 2] 

(0. 2 5 am) Sr?iJffl-rsaffft*{C*5^TaSTfe 

[0 0 0 3] ^J^^Uy— > 3 >tC*5HT. CVD 
*fc«ALD^c < J:^)##$n■5Ht^^:OMtt. 
7 • #X££<D Cr&to-6*fltOl6l» Mffi^K^iii; 
TiftilT?&Sr.T£ft3|S©A:7*7 (bubbler) 

©t, ^©a:/?^*. 7>©m$itii7>i7> 
n*fcv»3fc*fe:rrs. «fiffi7 7^^x©^i!itt, k 

^Zti*Wk^Z)VmtWkm\zi:<)$iith®z>, g 

7rti?©»{i:©w©8(rK#)R©ieifi, Mo;tcfi-tr'f^ , ;i/ 
tt, i^M©Sjiic#5. Btrffi^)»©*«3^fl:icgF4-r 

Htffi^K$rjlDT^t$tl-5mtT+^*^U7 • 
[0 0 0 4] ^©A^7ftffi»C*3^TH8fCffifflS 

n. fl(ii6©^iip^*ftSBifffi!fe»©^jictt. 
7)U+>. *;i/ji?-;k 73 H, 'j>{k#j. a 
sns„ 7;u^;u7$> • y^yfcEot&mz^&fefc 
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77X RtfvX5\>M?\ll/73>- 7=7>t&EV>7)V 

BBq«**»tt"FT«#U £B*B/Mtr*fc*fc 

ifffi«JSO^^{c«fcO*J|fi$n-5 <«*.«. Dario 10 
M. FrigoRtfGerbrand J. M. van EijdenlC«t-5>"Chemis 
try of Materials", 1994. 6. 190-195, MtftCC. E. C 
hryssouRtfC. W. Pittl;:<t5" Applied Physics A Mate 
rials Science and Processing", vol. 65, 1997, 469- 
475£#fiS) . 
[0 0 0 5] MkttC^&gftttBttKCDffJOfllCt;):. 
&9ai>inrx=.M Cu (PEt,) Wocu 
(I) O. m«7 0*Cg«CO<£HSgT". 

PE t,t*V>^h»r*c:i:iJ«»6nT^*. 
tt. H >J JK >^5ARtf h U xf M 20 

£©7;p**««**. h u x^k Ate&ftT-fc 

©fiBlfcfpvi. Bfowmsn. ss^ns* 

©a*t<ftv»^-ttRif*Hattft^i;* <G. B. 
Stringfellowl;:<k<5"Organometallic Vapor-Phase Epit 
axy: Theory and Practice", San Diego. CA: Academic 
Press. 1989£#fig) . 

[0 0 0 6] fiO0iJtC(i7;U3*>'r { *^^n. Htltt 
BnoBBfcfrSlHfcFWEJl, JinzK&A?. *y=f*U 30 
■tf— >a>, SSJ£f£. £ ?XjWft&tAM:KJ:Q. ft 
¥tt^*^^5c:i:*ta^nTi^. S£*©A'77&fi5 

Sn*. H(C7JI/3*->Htt, ttC*&0K£TOfittfc: 

s±t©« i ti^Rzm. m * a c xnzf 7 ft ic^h m 

fcl^TJjDjiSn*. 7JP3^>'HHSfc, P#Mi:*tCffl 40 

7;P5x^A y^D 

M£E«*€?<^{tr^fc«e>, ^©{t^^sjjjcgsns 

TZZ\t&mm\Z-?Z> (R. G. Gordon, K. Kramer, X. 
LiulCfcSMRS Symp Proc. Vol. 446, 1997, p. 383£# 
ft) . 

[o o o 7] ffiofljicii. 7)V3*->F£mmzmz>n 50 
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ft, ^"'J J/'J-e— >3>, Rt/«^©ffi|6]#&*5. 

fc*«T*D. mi 0 oicoaifT^rsjit^ftie. 

nx^S. VO (NO,) .RtfCrO, (NO,) ,&<»: 
©&B**VBiBJfitt, 3ittU*fc»«T**::&fc 
SO*.. ftKtt^T&DOtT&^Sna^T-fcS. H 
tlfco^Ttt, mz.t£> D. G. Colombo, D. C. Gilme 
r. V. G. Young, S. A. CampbellROT. L. Gladfelter 
lc«k -5" Chemical Vapor Deposition", 1998. 4, No. 
6, 1998, P. 220THjRSftT^*. 
[0 0 0 8] 

crisis tifcadBttHSr^tf e h*- 

85 2 04 3 14^. Rl52 2 5 5 6 1f, pqjR5 2 

8 0 0 1 2*1. 05854 S 34 9 4#, Rtf0585 9 1 

9 5 2 2#li. '>^<it,l©©a>'^r-*-r-BBfe : f 
*fctt03>frh*-h«»*fc*ta;£n*Ca. Sri 
fcttBaB#*atr»ttfcJ8vvc, Ca. SrttttB 
a*^g$-&5^j£lco^TH^LTVs^. #ffl#fFSf| 
5 5 5 5 1 54fll fh7tHD77>rtl;Pb. Z 
rRtfT i ytrAD-fiMi'*— h*$tr»tt*ttfflf 
ZWi&<Dit¥Mmz£ZP bZrTiO, ©Jfcftfctn* 

JKB&if&S 6 7 7 0 0 2#Rtf058 
5 6 7 9 8 1 5#«, *J>&< thl®<t>Bz?irbZ-— h 
Btt**fctt0 5>*h*-h»**fc»*3n*Nbft 
tfTaOifflj[SIUT, BS^tr^>^;PRtfX*^'* 
B*S'Br**i6Kr)(f»TBw'r*. #B#ffF$&5 6 9 8 
o 2 2 5 K&g/ 'J >Kfl:ttnt®fl:¥jK* 
fc#BfcttBiMHM*BjRLT:&D. cntt$i&i*j© 

B*ttBfl:*«ftfr«J. *a«fflF85 7 8 3 7 1 6^ 

tt, ^&<fcfci®©/3^b*-hg2&^$fc«/3i? 
ir h*- hR«#(cB^sn« P t Bfls««OBIft«A 
Vvc. CVDCifjp t*J«ftS««*a5K"3lr>Tjlw 
T*. ^BKffBS 8 2 0 6 6 4-fftt. ft*BBK:#ffl 

< t 1 ®<D0 Y%- t-Ettfifett 0 Vx b*- 

bwt&mzm&&'&2tiz&m : $:$ts&mm&i!§#&$ 

tt. *m¥f%f% 5 9 0 0 2 7 9 ^li. ^©Efe? © 1 

*ffl#ff85 9 1 6 3 5 9#tt, 20 
©S^:SC,-C,,7;i'*><!:. ^'JA-^-X©SJi 
tfcttJ}?U75>©3fi)t7>^rtlcj§)gStl5. Sr, 
B i . T a ©0 h*- h^WitB#lK§^trWffi^ 
Sa^Sffl^T. CVDtCiO S r B i.Ta.O.^tS 
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fi^-&5*ft5rH^-rs. *B8fFSfS5 9 8 0 9 8 3^ 

[0 0 0 9] #ffl#frig5 9 0 0 2 7 9*Hi, CVDIC 

K©##©ffllCil»fcE&^##fcTSK££#*. E 
^-©#»&&£JS*ffi|eo#$>D, ftoT. gffit-OJ 

ft, flfrlM8iK©iffgte©<g;T. ^{tggR^SJSitPrt-CO 
[0 0 10] €E*cD##yn-fexicH-r5^^*. 

[0 0 11] #5EBJ§te, CVDWALDTyiJ^r-v 
[0 0 12] 
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t. Li, Na. K, Rb. Cs. Fr, Be. 
Mg. Tl. Zr. Hf. Sc, Y. La. V. Nb. 
Ta. Cr. Mo. W. Mn. Re. Fe, Ru. O 40 
s. Co. Rh. Ir. Ni. Pd. Pt. Cu. A 
g. Au. Zn. Cd. Hg. B. Al, Ga. In. 
Tl, Si, Ge. Sn. Pb, As. P. S bRtfB 

T)Wr-)l, #;k*-Jk 75 b\ -f 5 F. h h"7y 
H. UXtfe. -bn->;k — K «J ^l^ (nitryl) . 
-h'JJP (nitrile) . Any>ftft, Jv'H. 7 

ft, x**>fl:. *fcttv--ffl:»»»ft*t»y*-^ so 



zmRitnz. iffl©EftWS££n.5. 
EftTtt. HMMItfc**. »#SiiSMfc**. 7^3- 
Jk x-x;k 7JbxbH. ^h>. ®, 7i/-;k 

xxr-;k 75 >, 7;M^k=.MjJk Anyxt&ft 
*3t. jr'ffciMbtc*. ^tfx-wk 75 >. ->7> 
-fv->7>g£J£. ^*->7>SfS. ->'j3-> 

a. xhn7;k*;k 7^*;i/ffiK^. Rtfcins.©}! 

v;k> 3 > (SUS&) *fc«-y-x^>-> 3 > (M&) 
T$>9. Hffi. &ffiRtffMS©g£^£*fiK$n. z. 

nztfm&yizmzmriftmisnz. 

[0 0 13] *&W\t£tz. *%B^©tfrigif^jg^^ 
ffl^T. aS±lC^^S$-B-^CVD*fc«ALDjS 

ftLhtcttifLT. K^tf-rax^y ;r© 

<tomt-m\zn.itiEnz>. *5£w<Dm<D&MWv\t. ^ 
a. 

[0 0 14] #f£BJ©SiJ©li«!tt. Dtt»£ 

i ■o&>±.<Dm*m?>-&ts£mffimoMmzm-Tz>. 

[0 0 15] Sic*^Hj©»J©lii$fi. th io 
©^^b^^^wc^km^ji^^*, e #ta $ n-s . 

*g&g^ll& (multicomponenl film) ©ffi^lCgrr-S. 
[0 0 16] MfC*^BJ©»J©li^tCtt. #:©*>©#-£ 

tJ*?*jt©JBfiJt„ HltwSn*J:5t, **»1CJ: 

It«h7>yX^ (NFET) R^pSW^* 
h5>^x^ (pfet) ©M**^tr. ffiffiS&JSIg 

(cmos) mmm&i&mmToBfS.. 02 

tr«*le]Kn>x>-y-©^„ 04lc^ns<fc^lc. 
[0 0 17] 

[%^©HSS©^ffi] ffriliCD«t^{c. *%^»icvD* 

«. 1) *^bj©/>^< tbimottimyiKt. i d 

[0 0 18] tirffi#jft«. Li. Na. K, Rb, C 
s. Fr, Be, Mg, Ti, Z r. Hf, Sc, Y. 
La. V. Nb, Ta, C r. Mo. W. Mn. Re. 
Fe. Ru. Os. Co. Rh. Ir. Ni. Pd. P 
t. Cu. Ag. Au. Zn. Cd. Hg. B. Al. 
Ga. In. Tl. Si. Ge. Sn. Pb. As. 

p. sbRr/B i *tits>f)\,-zrfrt>mi-znz>7m$: 
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(H) . 7)ls*)l (CR t ) . 7)VT-)V (CRC 
R,) . i/i>UT)Wr=-)V, 7'J-;k 7)l>*> (CC 
R) . i3)\,#=.)\, (CO) . 75 H (NR,) . -fSF 

(NR) . th*7^H (NRNRi) . V >{t® (P 
r,) . -hn->;p (NO) . (NO,) . ffl& 

m. (NO,) , -Y*))\> (RCN) . -fV-MJ;W (R 
NO . Aoy>fk#) (F. CI. Brifclil) . 7 
5>P ! (N,) , 7)l/3*-> (OR) . (OS i 

R,) . ->UJP ( S i Rj ) , msz.t\t><r»\uf>{t. 

3*1*. Ett?0Any>ft:ltV#ti. F, CI, Br 
RIM *%ts9)V-7fre>M!RZtiZ/\u>f>\z£.Z,. 

(!•*«. sc«tsoBSiacDBtfiitUT^sn*. 

Ef«P©$-<fl:8t#fl:tt* S i {ci^CB^ScDBgli: 
LTSERSnSo 

[0 0 19] *«WOWB*ROHR<tfl:*att. 
[ft&3] MR'.R'.A, 

[002 0] uuTMIt Li, Na. K, Rb. C 
s. Fr, Be. Mg, Ti. Zr. Hf. Sc. Y, 
La. V, Nb. Ta. Cr. Mo, W. Mn. Re. 
Fe. Ru, Os. Co. Rh, Ir. Ni, Pd. P 

t. Cu, Ag, Au. Zn, Cd. Hg. B. Al, 
Ga. In. Tl. Si, Ge, Sn, Pb, As. 
P. SbRtfB i *£tr$W-7fl»S»K3n*7C*T 
*D. R'RtfR'te. 7)1*)^ 7)\rT- 

;k ->!7a7)^=.)V> 7'J-;k 7)\»*>> #Jktfx 
;k 75 H, -f$F, kK?5>F. 'JXfctt. xha-> 
;k - h'j;P (nitryl) , ffi®Jg, -MJJP (nitril 
e) . •fyx.HJJk ADyXtft, 7vH, 7;io* 

7-1" > (R,P) . ffi'J>&fi ( (RO) , P) . 75 > 
(R,N) . 7)Ws> (R,As) . 7&\L> (R, S 
b) . X— 5M1, (R.O) , ttfbft (R, S) . nhUJl/ 

(rcn) , -fynhu;u (rnc) , 7;i/^>, tH 

•>77M. ^^D7;Py>, 7)V3-)V (ROH) . 
^X7W>K{tfe <R, PO) . 7^'JxX 

x^l, x + y^jffMOHiHBT&O. 
0. RtXz^OT^S, 

[0 0 2 1] gglcMlS 
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-. SWA*-. $&B^V7fJP-B, Al. G 
a. In. As$fcttSb*$tt;Me,AlH (N 
EtMe,) ;^3 7^7)Vx> ; (Me.N)AlH 
, ; (E t M e, N) A 1 H, ; (E t , N) A 1 H, ; C 
pWH, ; Cp.MoH, ; MJ/^A— , HJX?J|> 
-, h'J-f'^fJh. MJn7ofcMP-> h>J-fV7 
PtfJl/-, MJnT^A-. hy**"^? 1 ^-, £fc 
ttX^AS^^A— B. Al, Ga. In. A s £.ft\t 
Sb;f h7^f)l/-. fh7l^-. xh77xx 
10 A<-, Sfcttfh7n7fJl/-Si, Ge. Snlfcli 
Pb;-^f^-. 5>xf\)U-. Sfctt^y^- 
B, Al. Ga. In. A s ££»iS bzM§{t«5. 
W. 7yfc#>. ftft%. 3£fc«J. Cp. 75 H. V* 
?)V7 5 F$fcli7 H : F U x^a— . F U -f y 7> 
A—. F'JnyaiMi/-. mk yyntfA— . F'Jn 
7>A-. SfcteX^Av^A-B. Al, Ga, I 
n. AstfcttSbh'J^Wl/TSX -^X^A-p^A 
75 >. v*5\>l/X3MkT5>. SifcttF'JX^A^S 
> ; y7f*-ifc«yI»-Z n. CdSfcUH 
20 g; (W>f;W,Cr;Et,Pb (W>h+ 
-» ;Cp,Me,Zr; (Me NO , P t-Me, ; C p . 
I r (C,H,) , ; t^Cp-Co. Mo. Fe. M 
n. N i. Ru, V. Os. MgitttC r ; tXIf 
A-"*>if>; tfX^>-tf>-Co. MoSfclJCr ; F 
U7xxA-Bi, SbSfcHAs ; hUfrMP 
>; F'JXCp-Sc. Y. La. Ce, Pr, Nd, 
Sm, Eu, Gd, Tb, Dy, Ho. E r. Tm. Y 
bSitttLu ; h'JX7UJK'Ji">A ; CpC r (C 
O) , ; C p, Z r M e, ;CpCuPEt, ;EtCpC 
30 uPE t, ; CP I n ; Cp I r (->*□:*£ ?S>X 
» ;CpPd(7»JA) ; CpGaMe, ; CpGa 
Et, ; (x^D'\Wyi» FeCO, ; (vim* 
i'5 , rh7X» FeCO, ;XfJl/7iDt>; Cp 
Mn (CO) , ; (->? a^S' h U x» Mo (C 
O) , ; NdCp, ; SmCp, ; ScCp, ; TbC 
p, ; T 1 Cp ; TmCp, ; Cp.WH, ; ^'y=f-V 
» W (CO) , ; CpRe (CO) , ; CpRh (C 
O) , ; I r (7UJU) , ; P t (7>J)V) , ; Cp I r 
{'s>7U*>;i>%.y*» ; [ir (OMe) (v?n 
40 ],;Ru (v^D^-^^^.^^» 

(7U;W , ; Ru.CO,, ; Fe (CO) ,;Co, (C 
O) , ; Ru (CO) , (1. 3-->i;DA^iJ-i?x 
» ;Os,CO„;Cr (CO) , ; CpCo (CO) 
, ; Mn, (CO) ,, ; CpMn (CO) , ; Mo (C 
O) , ; N i (CO) , ; Re, (CO) ,. ; CpRe 
(CO) , ; CpRh (CO) , ; Ru, (CO) ,, ; W 
(CO) , ; CpV (CO) , ; CF.Co (CO) 4 ; P 
t (CO) , {*s>?U*>7?*V*» ; I r (CO), 
(•y{7 D #9 • (CO),Fe [P (OC 
50 H,) ,] ; (CO) . Fe [N (CH.) ,] ; CoNO 
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(CO) , OCH (CF,) OCMe 

. (CF,) . OCMe (CF,) OS i (CH,) 
OC (CH,) ,. OC (S i Me,) flfcteOC (C 
F.) .Li. Na. K, Rb. Cs. F r. Cu, A 
g. Au, HgifcliTl ;fh7^h+i', fh?l 

>. Th50CH (CF,) f f-70CMe, (C 

F,) , ff>70CMe (CF,) fh70C (C 

H,) T-h^OC (S iMe.) t^H^OC (CF 10 

,) ,Sfcttfh70S i (CH,) ,S i, Ge. Sn, 

Pb. Ti, ZrlfclJHf ;VO My^D^y) 

>. MJ<y7a#*->, h'J&27h*-X h'Jn7 

h*->. MMy7h*->, HJ*h*->, MJxh* 

>. (OCH (CF,) ,) ,. (OCMe, (C 

F,) ) ,. (OCMe (CF,),),. (OC (CH,) 

,) ,. (OC (S iMe,) ,) ,. (OC (C 

F,) ,) ,. jfcfctt (OS i (CH,) ,),. B, Al, 

Ga, In. P, AsSfcttSb ; E t.Pb 

DtP+J/H) ; (^37"W-» CuPMe,;fh7 20 

*X (-^WS/) , ^M+X &*9-ArT3. 

/) Ti. Zr. Hf, Si. Ge. Sn*fcttPb ; 

yXfJPJ 3 J Vx?)\,7 )Ws> ; VX.3-)\,TS.JT)\, 

; tfxv/^;i/75/7;i/->>ffift:!^ ; m 

e,Zn (MJxf\>P7S» , ; -^iWS/y^f 
;l/X^>±>; MJX (v^^l/75/) *X70; 
MX (3**3^75/) 7>ftr; MJX (v*^ 
/) 7Jk»; MJX (v*3\>kT5/) X^t: 
>; MJXk'x (MJ*f-Jk>'JJl') x;nf>>A75 
K ; l£X (S>***75/) (hU^^Px^X^U 30 
>S>73/) 7;W5-^A; (CO).Fe [N (C 
H,) ,] ;Li. NaifcliKN (SiMe.) ; ^> 
* 5? * ?)V7 5 / * > ; S?X^JP7 5 / V* ?)VX 

^75/ (MJ*3\)|/X?U>-;>7S/) 3^>;C 

pCu (MJ7xx.)P*x7- ) ' » ; G&3 7>*-» 

CuPMe, ;Pt (PF,), ;Ni (PF,) ( ;Cr 
(PF,) , ; (E t,P) ,Mo (CO) , ; I r (P 
F.) , ; T i (NO,) , ; Z r (NO,) , ;Hf (NO 
,) 4 ; S i (CH,) , (NO,) ; RuNO (N 40 
O.) , ; mWtXVVl* ; Sn (NO,) ,;Co (N 

0. ) , ; VO (NO,) , ; C rO, (NO,) , ; T i C 
l<:HfCl.:ZrCl.:InCr, ;ZnCl,; 
AlCl,;SiCl,;GaCl,;SnCl,;CoC 

1, ax?)],-, tfcii^y^- 

A 1 . B. Ge. Si SfeliAsADy^ll ; N (S 
iMe,) , L i , Na^fefiK ; B (CH, S i Me,) 
, ; { (Me, S i) ,N) ,-B. Al. Ga£fctel 
n ; (Me.S i CH,) ,-Ti. ZrtfcliHf ; 
I (Me.Si) ,N),-Zn. CdStHHgTS 50 
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d^>^^xx;ut$>0. *5Mk x^;k -fyyoe 
Jk n7>;k ^2 7f)k Sf§3 7>Jk MJ;*?;k> 

yjk $.tt\m<Dmmatmmz£z. Hmm&omm 

[0 0 2 2] ^ttv^tt. #8W©i1ijSg«jSt©&#Rtf 

^it^m, 7Jlo-Jk x— rJk TJl'f k H. irh 
>, K. 7i/-;k xXxJk 75 >, 7JMPJUX h 

u;k /NaywtMk*^. sr-ffcjwbfe*. ?*x- 

T-;k 75 >. ->7>&&. -Ty->7>Rifi. ^->7 

>&ffi. ->'j3->,tt, rhDjMjk 7jp*jh8K 
ft, R^ctisojg^&^tfy^-y^^g^^n 
*f«i(c«. c,-c,,7Ji/* 

7 0 %75M 1 0 0 % t LT^g^n 

[0023] ^ffitt^©s*?tt. x.e>mm\z%t~3<. 

[0024] *56w©KrBK^jB^»». mm. i?i 
^3> (?us&) *fctt-y-x^>->3> mmm) 
o, an. «c4s&^susos^«id»&«ij$$n. cine, 

[0 0 2 5] *%W©flifl§PiC£fil I %Wi. ffigOCVD 

^OCVDSfcttALDggtC. *fcttffiS©Eii->X 
xAKKjeSnSfcOTtt&K ft^it (CVD) ' 

5. HTlf+af (ALD) tt. Eit^©tt(&© 

[0 0 2 6] *^IC«tn«. ttit©CVDifc«AL 
©ifB^KSr^tlb. *©&. ^ftUfc^ffi«5»©^7> 

[0027] Wkommzmz., #imm&m&mt> 
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M®m£V>)frC>&m2tlZ>. *t£S3?iBI (multicompone 
nt film) ©^JjJclCfc^T&fflStlS. 

[0028J s|c»n<omnK»fi#«a. 

te. *%Wt?tt, h7>v ? X^, 3>x>-9\ ^-f^-- 
[0 0 2 9] Hfc, MMmflfttttt. ftfliijJ&JR&fc 

m*m (cmos) mmm&mmmToBmzts^T 
j**n*na«»3a*h5>$?x^ (nfet) r#p 

a*JMMth?>^^ (PFET) ©M*^t». C 

mo smmm&ommzm-rz. m i fc^snsj:? 

fc, NFETffl 0©p^mtt^«l 3 

±IC^$n. y-hBfftftl 5±l;iffi*j£$n5y-h 

«« 1 4 1 , y- bmm 1 4 e«t#Aofrac*j£3n 

5iSBniy-VHK >««i 6t££tr. m& 

\Z. PFET«?1 7^£l 0QnS*ttttfltl*18 

as 1 9 1, y- has 1 9 ow<B'j©{iJsicaoT^ 

Sft*l»OpfiV-7/l«K>i*2 OiSW. 
NFETRtfPFETS?H4i. {ft hU>?*Ht2 1 fttf 

u^-mu, y-ha® 19, 

5. RtfX'*— y-2 2£^trh7>vX*»J*g8§C9'> 

[0030] *%w©a«fffiis^ig^«*fc, mm.®® 

(C ftS«&3>y>-tf-«, a«3 0±tC, AU73 2 

mznz. n>x>-9-«, jsa5«si3 3, (&statt£ 
tc\m%.ffim&v» mn.&3 4> Rtfragpa&3 5££ 

tf. ^UKDCKD^lCWL. ^7^3 1, A*'J732. 
J£S$a@3 3. lfa#3 4. Rtfffig|$a®3 5££tf3 

[0 0 3 1] ttUKftSftftttSfc. *ftl9KEIIlift& 
©K^tCfc^TftfflStl-S, E3(C^§tl-5<tolC. ft 
SMfcBBil§!#l>tte, h >^ 4 1 Rtf AW 74 2 £gf ft 

^«4 3rticx<>^>y-r«.c:tic < i:o^Sc$n-5. si 

«^14 3(DTlc«. BSMM<!)^JW«jBISll4 4fttngt 
«#« 4 5 ^#4TS. bU >?RWW 7 

a*. A-'j7*r^4 6Rxmm^m4 7\z^o^.m^nx 

^5. *I6W©^0^ICHU, Ra&«4 3Rtf4 5. 
&JHSJ8K&4 4, A*'J7tt^4 6. RtfBH&&B4 7 
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[0 0 3 2] 2ayT^->^jl0X>y^>y • 

5 i Y**Bfeffi-r?)/\*U7i'b. *^©irsis^jg^ 

[0 0 3 3] lftiE©iftWti#5EW©*y£MfciftI8T£ 
[0 0 3 4] 7K^t^*{t^#|Ofeie)©WKiHsfJi^ 

io « : *mt®t;mt&®mmtsimwmu&®\*, & 

i) MR 1 , R', A, 

Cd-CMttLi. Na, K. Rb, Cs, Fr, Be. 
Mg. Ti, Zr, Hf, V. Nb. Ta, Cr, M 
o, W. Mn, Re. Fe. Ru, Os. Co. Rh. 
I r. Ni. Pd. Cu. Ag. Au. Zn. Cd. H 
g, B. Al. Ga. In. Tl. Si. Ge. Sn, 
Pb. As. SbRtfB i ZStSS/Jl-ZffrZM&Zft 
STCSftT&D. SfjgKteB, Al. Ga. In. As. 
20 Sb. Si. Ge, Sn, Pb. Zn. CdRtfHgT 
i&S. R'ttTK^k^T'feO. R'«*^tt). 7 

Jt^k 7)\>*-)l. •>>?U7)Wr-)l'. 7'J-;k 7 

#;ktfx;k 75 H. -f5h\ th'^^H. y 

Mttt. nhn->;k - h U (nitryl) , flgft%. - 
(nitrile) . Aay>fbBi, 7-^H, 7;i/3* 

->a3r~>. ->u;i-R^cn?.©ADy>fi:. 

•SBHft^T&O. R'RUtR'tt^-cDBH&^T^-DT 
fe. -e-5T7S:<T i t)J:V». A«ftS©BHfi^$n-5BH 
30 ft^T&O. M'J>Ktfi, 7'J-;k 75 

>. 7;P->>. X^h*>. X-xJk ttftito. xhU 

;k <vxh«j;k 7;py>. 7Ji/^>. bH5^>, 

x + y =7C^M©Il : f{ET*-5. 

[0035] i i) ^mim 

40 ;k x-x;k 7*?tH, yh>, 7x/-;k 
x^fJK 75 >, 7^;krhu;p, ;\ay>it&k1t 
y-fft^tTk^. ?*x-x;k 75 x ->7> 

xhD7^*;k 7;p+;wffiRiS, R^^ne.ojg 

^tts*wtc c, -c,,7>)p*>^e)^$n-s. 
[0036] i i i) simtiam 
&wtt\*&<t<»ffliz#mT%mft<D&z>*$mf3.7i<.m 
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v>. fcmm'e;M{t&®<D?p&wi79>7 h©«£, it 

*ft®ft£tt*ftftT*fca&c. &m<DT?i; h#ig& 

ftfcftinsnfta. {t£ft©g£tt£&#-f-5fc*ic. 

14*X7^>. M'J>8ft. 7'J-*. 73 >, 7*-> 

>. xxf>. x-5-*. ftfttt. xmj*. ^vzh 

U*. 7JHr>, tf'J5», ttXftitftett. fh5t 
Hn77k $>*5\M/**A75F, ->y 
7&S. xfDTJ^k 7*3-*. *X7>r>ftft; 
ft. &07**>fe£0tft*n«. £TO£i:©8sJJD$iJ 

[0 0 3 7] <!>fc < fc t> 1 ?o**Mteftfl:ft4M> e. 

-. s?xx*-. *fctt5*YV7>*-B, ai. g 

a. In, A s £fc « S b *3&{fc«| ; ft 3 7x*7*-> 

> : cpwH 1 sfei4Cp,MoH,*^*n. cne.t4 

£*ttlC. C,-C,,7**>«*Sft*aH*l*Jfc» 
ft. fUfc*&ttftft*n<5. ft®ffSftttBJKttS£ft 

»4, '>& < 1 1> i o©*ft{fcft£«r<t£ft*> sac o , c 

nt4Me,AlH (NEtMe.) ; (Me> N) Al 
H, ; (EtMe.N) AlH.SfclJ (Et,N) A1H 

dn6*«awi«fc75>ftftflianfc 

(fiUcn(4»T^ffitt^©3 0%KT) . 

c s - c, , 7** >tt* fc»Lfl:*&tt»ft 

[0 0 3 8] 7;u*;i^*fl:^ft©fca&oftBJH»fi^ 
ft : 7***ftftfl:^©#a&IWBJK»8&*tt. * 
©•tSKftfiSSn*. 

i) MR'.R'.A, 

ClJITMteLi. Na. K. Rb, Cs, Fr, Be, 
Ti, Zr, Hf. V, Nb. Ta. Cr, Mo, W. 
Mn. Re, Fe. Ru, Os, Co, Rh. I r. N 

i, Pd, Cu. Ag, Au. Zn. Cd, Hg. B. 
Al. Ga. In. T 1, Si. Ge, Sn. Pb, A 

s . S bRtfB i tftt»y*-7*&a*i3tt*7c*T 
SfftlCteB, Al. Ga. In. As. Sb. S 

i. Ge, Sn. Pb, Zn. CdRtfHgT&S. * 
fc, R'ttC, -C.7***. SfcttC, -C lt ->?07 
***T*0. R'Httftffcft. 7*+*. 7*xx 
*. 5^07**=*. 7'J-*. 7**>, #*#X 
*. 73 F. -T3F. kF5vF. 'J>ftft, xFn-> 
*. xHJ* (nitryl) . ftBft. =HU* Cnitrjl 
e) . Any>{k#j. 7^H. 7*3*->. ->D*k 

•>'J*. Rtfi:n60ADy>ft. x**>{fc. *.tz\z 

er-f<k^#**^tjy*-7 , ^&S^$n-5B2tt^T* 
t). R'atfR'ttft-OEtt^TftoTfe. *?T&< 
TfccfcK Att#X7-f>, M»J>ftft. 7'J-*, 7 
3>. 7Jk», *xfc?>. x-x*. KEltft. -HJ 
*. -TVXhUJk 7*$r>. 7**>; kF5S?>. 
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g. ->^D7*y>. 7*3-*. *X7*>ftft;tt, 
7**Ux>. MSftfc&. Rtf**ftt»y*-7"^6a 

iRsn-s. ttftoEttft^atxftEtt^-c**. sfc. 

x2:i. y^0, Rtfz^OT&O. x + y =7clftM© 

[0 0 3 9] i i) 
^ftttttttftftlHKfblc*. tfftftftfoicft. 7*3- 
*. X~r*. 7*5* tK. 4rh>. SS. 7x/-*. 
XX5-*. 73 >. 7***xMJ*. ADy>[tKMt 
10 *ft. 4r-fOl<t*«, x*X-5rJk 73 >. ->7> 
ftft, -T7->7>®ft. x=*->7>ftft. >>j3-> 

tt. xkd7*+*. 7*^*ftftft. R#;rne.©2i 

^ft«r^try*-7*»5S«*ns. fffttctt. ^Fffitt 
C,-C,,7**>*>6ftft4n*. 
[0 0 4 0] ill) tfjgcgsjDSJ 
«#*fc»iftfl:oiBfc»«W-*ftfiIO*a3FsSfWja:7* 
***#<fc£*©«a. fl:^fto*3ttt*aftr*fc» 
K. ftft07***Effi?*»fi^ftKftlllStlT"bJ: 
v». 7***ftftfl:^fto^««&7yf F©«£. ft: 

fttftftsnw*. ft:^ftojBettft8kftr«fc*fc, 
ft©Ettfc^a»fi^KftjnanT , bJ:<. -e-netc 

14*X7^>. HU>MK. 7U-*. 73>. 7*-> 
>. x^tf>. x-x*. DMtft, xhujk -fy~h 
U*. 7*4r>, tT'JvX ftfta»ft:^ft. fh7t 
h*D75>. y^MK7SH, *MRd?. >y 
7^S, ^^D7*y>, 7*3—*. *X7^>fet 
ft, R^7**>fe£*^*n*. ^T©ffiit©^Jp3J 
14. ftftT^Sfflftfl!)3 0XeftftfiJ6*ft:a#ttv». 
30 [0 0 4 1] ^< tfe l t>07***ftftfl:£fta>& 

Msns. ftidOFftANftftfte^ftictt. hu^x 

*-, KUxx*-. *fc»4HU-f hUn 

U**0^*-, ^fcttX^k^fVlz-B. Al. 
Ga, I n. As£fcl4Sb ;fh5W- f h 1 ? 
X5 1 *-. 5-h57xx;i/-. f:fctt5-h5n7x*- 
Si. Ge. Sn*fcJ4Pb ; 5>*5\*-. 
-. *fctt3?-fy^A'-B. Al. Ga. In. As 
*fc»4Sb*^fkfe. ttfbft. 7«y{kft. ftftft. 37 

40 ftft. Cp, 73 K. S?^*75F*fctt75?H: h 
UX5 1 *-, HU-fV^x*-. h'Jn7ae*-, h 
U-fV7Dtf;U-. FUn7x*-. ftfettx^*^^ 
5-*-B. Al, Ga, In. A s *fc»4S b h 'J 
*7 3>. ylWMWSk y/flHWS 
>. *fc»4h'JXx*75> ; >?^5 i **fcl4yx5 i * 
Zn, Cd*fcl4Hg; (W>fM,Cr;Et, 
Pb (W>h+y) ;Cp,Me,Zr; (Me N 
C) ,PtMe, ;ifcliCpI r (C,H,) 
*. iirTCpl4->^D^>^i?xxjWifctt^#->^ 

50 D^>^>?-x*T?*d. C. -C, 7*^7 >«A left 
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ft?. Sift, ^fcttiSjSSns/^k x^Mk -fyyn 
fcfJk n^Jk *2^*. ^3^?;k HJ*?* 

T**f£tt&© 3 0 %WT) . C s - C, , T)V* 

*fctt h 'J x?jWfc£fea&. 

[0 0 4 2] 7;U^rx;i/^tft^Ofci6©ltrSM^S 10 

a. ^oi^ic^^n-s. 

i) MRlxR2,A, 

wdTMtiLi. Na, K. Rb, Cs, Fr, Be, 
Mg. Ti. Zr, Hf, Sc. Y. La, V, Nb, 
Ta. Cr. Mo. W. Mn, Re, Fe, Ru, O 
s. Co. Rh. I r. Ni, Pd. Pt. Cu. A 
g, Au, Zn, Cd. Hg, B. A 1 , Ga, In. 
Tl» Si. Ge. Sn. Pb. As. P. SbMB 

Bi. As. Cr. Zr. Cu. Co. In. Ir. F 
e. La. Mg. Mn. Mo. Ni, Os, Ru. Tl 

$fcttwt$5. r'hc, -c,7;i/$-x;k c, 
- C, , x£ UT)VT-)V, t fctiC, -C,,7'J -;ut 

R' 7;p*;k 7;k^x;k ->;7o 
7;^x;k 7U-;k 7;k*>. #;k*x;k 75 

H. -YSh*. tH7?K, UXttt. xhD->;k 
U* (nitryl) . SB^tS. -hUJl/ (nitrile) . AD 
7><m. 7xH, 7;P3 + v. ->o*->. ->"j;k R 

tfcneonnyMt. x;k*>[t, -rftJtg 30 
fl^£tr^-7a>&gK$n*iEte^T*o. r'r 

t». Att/KX7^>. M'J>&ifi. 7U-;k 75 >. 
7;k>>. xffx x-^Jk ttftft. xhu;k -f 
VxhUJk 7;P^r>. 7;k*>. tH7^k trus? 
>. *Stt«9ll5tfl:&tt. y-y7lS, y 

*b7JHr>. 7;kn-;k **7<r>*Mt*. 7)1* 

I. y^O. Rtfz^OT&O. x + y=7C^MOgf 40 

[0 0 4 3] i i) ^FffittiK 
?^a^J£tt£ftft:**. 7?#8eR{t*i?f. 7;kn- 
;k X-xJk 7JI/TkK. yh>. 7i/-Jk 

xxxJk 75 >. 7^;pxh'j;k ADy>ft^t 

?M§. ^^.mtim. ^*x-x;k 75 >. ->7> 

tt. xhD7;^jk 7»**aMfc. &tf;rn&©g 
tt(i£*ttK:. c ( -c,,7;k*>^e«fiK$n^. so 
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[0044] i i i) 

«6(c ji*p©7;k^x;i/Efir^^jg^(ciijD$nT ; b 

tie.t«*X7^>. ffi'J>Kffi, 7'J-Jk 75 >. 
7Jk>>, X^tf>, X-xJk BSEftft. xh'JJk <i 
VXhUJk 7;k*>. fcf'JS», «»|RSfl:««. t- 

^. ->^7tia. ->*D7Jk7->. 7)VU—)V, *X7 

<<ymm. mf7)i*>t&ztf$;&nz>. ±to&^ 

[0 0 4 5] '>&< thl'OOTJW-JHSGit&tofr 

-Co. Mo, Fe, Mn. Ni. Ru. V. Os. M 
gSfcttCr ; e^X^jk^>-tf>-, fx^>-t?>- 
Co. MoifcttC r ; r- U 7xx;i/-B i . SbSfc 
ttAs ; HJ £x;k*D> ; HU^Cp-Sc. Y. L 
a. Ce. Pr. Nd. Sm. Eu. Gd. Tb. D 
y. Ho. Er. Tm. YbSfcliLu ; rh^CpT 
h. Pa, V. Np. PuSfcliAm; hU^lUM" 
U^A;CpCr (CO) , ; Cp, Z rMe, ; Cp 
CuPEt,;CPIn;CpIr (v^D^i7^vX 
» :CpPd (7U;P) ; CpGaMe, ; CpGa 
Et,; (->^D^-y-^x» FeCO,; (->i7U^ 
7^fh7l» FeCO, ;If^7xDt>;Cp 
Mn (CO) , ; (v^D^^hiJx» Mo (C 
o) , ; NdCp, ; SmCp, ; ScCp, ; TbC 
p, ; T 1 Cp ; Cp.WH, ; (/v^U» W (C 

0) , ; CpRe (CO) , ; CpRh (CO) ,;Ir 
(7'j;W , ; P t , ; Cp I r (->^D^ 

; [I r (OMe) (isfa*!;?*-;* 
» ] . ;RtfRu (->^D^i7^^.i;^-» (71J 

;w) ,*^tr^-y^6S*?$n, cciTCptti^ 
d ^> ^ e;xx;ki -> i/ □ y ^ v - x)m$> 
0. C,-C,,7;U*>*|*iC«F*. ¥Lft. 
$ns^?;k x?vk -fy^Dtr;k n^, ^2 
y?;k »3^;k hu^^k^u;k Sfc«ffi©a 

[0 0 4 6] 7j;k^x;i/^{k^©fcii6©iaKISf4ii 
atl : *Jk^x;i/^Wft^Oif®^iF|KIl^g^^ 

a. ^©i^ic^^n-s. 

1) MR',R',A, 

cri?M«Li. Na, K, Rb. Cs. Fr. Be. 
Mg. Ti. Zr. Hf. Sc. Y. La. V. Nb. 
Ta. Cr, Mo. W. Mn. Re. Fe. Ru. O 



( 16 ) 
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s, Co. Rh, Ir, Ni, Pd, P t. Cu, A 
g, Au. Zn, Cd, Hg, B. Al, Ga. In, 
Tl. Si, Ge. Sn, Pb. As, P, SbRtfB 

R u . Fe . Co . Qs . Cr , Mn . Mo . Ni . R 
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e. Rh, W. PttfcHl rT*&-5. R 1 
;p^-;i/X'^0. R' ttzkHtftft. 7;k*;k 7;i/$-x 
->*o7;i"rx;k 7'j-jk 7Jk*>. #;k*x 

Jk 75 H. -fSH. tH95>H. UWtft, xhn-> 
Jk ~hU;U (nitryl) . XMJJU (nitril 10 

e) . ADyXbfe. 7S>h\ 7;kti*->. ->a*->, 

->u;k Rtf;rns©Any>{t, x;k*>{t, *fctt 

0, R'RtfRM£H-©I2ft : PT?<t>-pTt>. *-5Tfc< 
Tfc«fc^. Att*X7^X MU>*«L 7'J-;k 7 

s>. 7Jk», x^f>. x-T-;k ttftft. zhu 
;k -fyxhUik 7;i^>, 7;i/*>, tK5^>, 

g, ->^D7;i/^r>, 7;io-Jk *X7^>Kft#I, 

7;p*'j7 r >. sffitt*. Rtf*££tyy;k-:7>£,§ 20 

x^l, y^O. RtfzS;0T&t>. x + y=?ciJtM© 
[0 0 4 7] i i) 

;k x-x;k 7;k^th\ yh>. 7xy-;k 

XXx;k 75>. 7JMp;!/X h- lUk ADy>TOt 
*3§. fr-ffl:IWfc**. ?^-x-T-;k 75 >. ->7> 

jft, xhD7;M^k 7;U*JI48BMft, Rtfc:*i>E>©il 30 

£ft££tr^;k-7*£jijR$ns. ifjgtcti, ^jgtt 

Cs-c,,7;k^>*^«fiK$n^„ 
[0048] i i i) &%mam 

t><U>. XJVX-Kttit&VW^&WttTyi/ h©« 

fc£ft©£j£tt£as:#-rs;fc©t;:, iiino7y^ h 
^•a-^jciijn^nffs. {b&ft©£5£tt£&#-f-5& 
©ic ttoBtt<t*««««^fcicjiiDanTt>j:<. * 40 

*l?.tC«7ix7 > 7^>, MU>&&. 7'J-Jk 75>, 
7;i/->X X^fc*>, x-5Mk SUtft. -h'JJk -f 

yxhu;k 7;ht>. eus», ttaiisswtaft. x 

3\ ->y7igS, ->?n7;k^r>. 7;i/3-;k *X7 
<r>»fl:ft, &^7^*>fei:^*n-5. iXOfif 
»T^ffittS®3 0%g&££©-5l;:il 

[0 0 4 9] 'PfcKtbl-DOtUW-Jl-StHt&ttofr 
SSUSStt*. &lCfiFjg&irmigftig£ftfctt. Ru, 50 



CO,, ; Fe (CO) , ; Co, (CO) , ; Ru (C 
O) , (1, 3-->*D'\*tf5?X» ;Os,CO„; 
C r (CO) , ; CpCo (CO) , ; Mn, (C 
O) 11 ; CpMn (CO) , ; (y^D^hUi 
» Mo (CO) , ; Mo (CO) , ;Ni (CO) , ; 



Re, (CO) ,, ; CpRe (CO) , ; CpRh (C 
O) , ; Ru, (CO) ,, ; W (CO) , ; CpV (C 

0) 4 ; CF, Co (CO) , ; P t (CO) , (->£0:* 
Z2*i>*» ; I r (CO) , (~>>7n* ir?*?* 
» ; (CO) ,Fe [P (OCH,) ,] ; (CO) , F 
e [N (CH,) ,] RtfCoNO (CO) ,*^*n 
*. ££TCpli->?D^>*i?XXJUi;fcfift§^ 

□'O^xx^-cfco, c,-c,,7;iv*>Ji$rttcjg 
¥Lft. *fc«{?ii$n-5/^k x^;k -fyyn 
bik n7f;K g2 7?;k m3 7T)l. YV*3-)l 

->u;k mti&»©« 
[oo5o] 7 )^^^\t%m(otct>(ommm.mu 

1) MR'.R'.A, 

C^T. MliL i . Na, K, Rb, Cs. Fr. B 
e. Mg, Ti, Zr. Hf, Sc. Y. La. V. N 
b. Ta. Cr. Mo. W. Mn. Re. Fe. Ru. 
Os. Co, Rh. Ir. Ni. Pd, Pt, Cu, A 
g, Au, Zn, Cd. Hg, B. Al. Ga. In, 
Tl. Si. Ge. Sn, Pb. As. P. SbRtfB 

i^tfi^-y^aKsnaTcire&o, met* 

B. Al, Ga. In. As. Sb. Si. Ge. T 
i. Z nfcfcttHfTifcS. R'«7;kti^->S 
fcttvD+yfSO, R ! ttTksfticft. 7Jk*;k 7)V 
>r-)ls i^^D7)V^r-)W 7U-Jk 7)l*>. fs)V 
*x;k 75 H. -<5H. tH7^H. UXtfe. xh 
□ ->Jk xh>j;p (nitryl) , Sg^Jfi. xb»j;i, (nitr 
ile) , ADy>{tft. 75>F. 7;Un^->, ->D^ ' 

$.0. R'R^R'li^-roffife^T'feoTfe, 
<Tfe«t^. A«Jj>X7-i , >, MU>&£. 7'J-;k 

75 >. 7;kv>, x^t*>, x-x;k ikfl:«, xh 

•j;k <VxhU;k 7)V^r>. 7)l*r>. kH-9S? 
7iia. ->^D7;i"y>. 7;pn-;k 4vX7-f>Ki't 

ft, 7;U+Ut ; >. 3gffig?fi. Rtf;|c£$fr ; y;i,-7> 

fc, x£ 1 . y^0, Rf/z^OT-feO. x + y=7tm 
MWJl^BT^S. 
[0 0 5 1] i i) ^CfittJg 
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xx^jk 75 >. 7Jk*;i/x h 'J )k Any>OMt 
^-TfcmtTkift. ^^-x-xJk 75 >. ->7> 

is, -ho7Jk*)k 7Ji/*^ffiK^. Rtf;rn 
Ci-Cii7»A>»6iiritdn«. 

[0 0 5 2] i i i) ffi&SsJoaj 

m- % ttt^f t©» -s . * fctift^w tenser 

T5«ifli©fc*^w&7;U3+->^wfl:'&iteo«^. 

**©^ftW*t7^i' h©«£, <t&#>©gj£tt£&# 

7'J-Jk 75 >, 7Jk», X^fcf>, X- 
xJk BHt8l, xh'JJk -YVxMJJk 7JHr>. tf 

JbttUtTS P. *8HK#^P. ->y7igS. ->?D7^ 
dr>, 7Aa-.lk *X7<r >ftfctt. Rtf7JP*>ft 

[0 0 5 3] '>&< tt l'307)l'3*~>$%{t&<tofr 

$iij£$tts. WfirffSfeiiBK^fi^fctt, 7h* 

>. OCH (CF,) OCMe, (CF,) . OCMe 
(CF,) OS i (CH,) ,. OC (CH.) ,. OC 
(SiMe,),, SfcteOC (C F») i L 1 , N a, 
K, Rb. Cs. Fr, Cu, Ag, Au, Hg£fcli 
Tl ;fl>7^h+->, f h7lh+>', xh7-fV7 

xh77h*->. fh70CH (CF,) ,, f h70C 
Me, (CF,) . fh70CMe (CF,) ,. fh70 
C (CH,) ,, f h70C (S iMe.) ,, xh^OC 
(CF,) ,Sfc(ifh70Si (CH,),Si,Ge. 
Sn, Pb. Ti, Z rSfcliH f ; VO ('f 77d# 
*^) ,. hlK77a#*->. h'JMS27h*->, h 
'Jn7h*->. hLKV7h*->, h'J*h*->. h ij 
Xh+k h'JOCH (CF,) ,. h'JOCMe, (C 
F,) , h'JOCMe (CF,) ,. h'JOC (C 
H,) ,, h'JOC (S i Me,) ,» h'JOC (C 
F,) ,, £fcl£h'JOS i (CH,) ,. B, A 1 , G 
a. In. P. AsifcliSb ; E t.Pb (-fV7D 
#**>F) Sfett (ff§37h*» CuPMe.^t 
ft. Ctlt>tfC s -C,,T)l*>mMz®M % SHU. * 

[0054] 7s.;stntG®<Dtzit><DttmwMm& 

i) MR'.R'.A, 

CCTMIiL i, Na. K. Rb. Cs. Fr. Be. 



17 ) 4$H2 002-60944 

32 

Mg. Ti. Zr. Hf. Sc. Y. La, V. Nb. 
Ta. Cr. Mo. W. Mn. Re, Fe. Ru. O 
s. Co. Rh, Ir. Ni. Pd, Pt, Cu, A 
g. Au. Zn. Cd. Hg. B. Al. Ga, In. 
TI, Si, Ge, Sn, Pb. As, P. SbRtfB 

B, Al, Ga. In. As. Sb. Si. Ge. S 
n. Pd. Zn. Cd. Hg. Ti. ZrtfcttHfT 
R'tt75/T'i&!3. R«li**fl:tt, 7)1 
10 +)k 7)V*T—)l y •>{7n7)V^-)W 7'J-Jk 7 )V 
tl)^-)l. 75 h'. -Y5H. kh*7->*K, U> 
xhD->Jk xh'JJP (nitryl) . ~h 
'JJI/ (nitrile) . ;\n>f>{t<to. 7>*h\ 7Jlo* 

->u;k R^cne»©ADy>ft. xjp 

ftSgE&T-C&O. R'Rt^R'ttl^-OEfi^T^-pT 
t>, •£5T'&<Tt><kK A«*X7W>. M'J>S! 
ffi. 7'J-JU. 75 >, 7Jk». XxtfX X-t- 
Jk ttfcft. Xh'JJk -TVXh'JJk 7JPr>, 7)1/ 
20 kH7vX tf'J^X * 

?8tt$H% v"y7*Sg, ->^D7Jl/^r>. 7Jk^-Jk 

^•C*^. x^l, y^0. Stfz^Ot* 

0. x + y=7C^MCDH : f<ffiTfe-5. 
[0 0 5 5] i i) ^RSffig 

Jk l-^Jk 7*ftH. -7"h>. 7i/-;K 
XXtMK 7 5>. 7Jl/+)Pxh'J;k ADyxtMft 

30 -m, ^imit-m. 75 >. ->7> 

rhDjMik 7)p+j^k^, Rt;c:n^ojg 

}K«**6<)1C, C,-C,,7JP*>*^«diSn«. 
[0 0 5 6] i i i) ft*SftM 

T?)(il$IC9*5^6<)/j:75y^t^O«^, ft^ 

Tt>.t<. ^-n^tCtt^X7^>. ffi'J>Sig. 7'J- 
Jk 75 >. 7Jk>>. X^f>. X-^Jk 
xh'JJk -fVxh'JJk 7JkV>. t!'Jy>, 

fh7bKD77X S?/5 1 ;i'*;i'A75 
H. 7^»tt^. ->>y7^S. 'yi7U7)VT>. 7J1/3 
-Jk *^7^ >Rfk«|. -&.U7)V*>1tliti^1Ztl 

50 SSr^SlCig^ft^. 
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[0 0 5 7] '>ft <t* 1-007 5 /tPkft&hfrtm 

i . Zr, Hf, Si. Ge. Sn ifcttP b ; i^X^ 
^75/^IfJ|/7;i/-» ; i>X?-)\,7 S. J 7 )l>->>~ 
M\L® ; lfX$>;*^75V7;k>>$frft:ft ; Me, Z 
n (MJX^fl>75» , ; i?I«75;y/fM 
HJX iV*<?)\,7$.;) *X7-f>; HJ 
X (S?*?\fc75/) 7>3 1; EX; h"Jx (v/3\Jkr 
5/) 7;k»; MJX (3>**JI>75/> X?f> ; 10 
HJXlfX (HJ*?\)k>U;M x;Hf?A75F ; bf 

x (s^f^krs/) (hu^^;px5 1 ;px^u>^7 

57) 7^5x-i7A; (CO).Fe [N (C 

H. ) ,] ; L i , NagjfcliKN (S i Me,) ; 

9 V * =f-)\> 7 5 / 9 y * )V ; Vx.f-)\,7 5 J V * 3\)PX 
X;^-y-i?/^;P75/>?^>^X7 t >. SfcteHJ 
Xv/3MU75 / (h'J/^;i/X^U>v75y) ^ 

>*{^sn, dtie > ^ji»o<D73>t*ic. c-Ci, 

7;k* >&|*3lCi§«. Sift. SfcteSiSStl-S. 

[0058] v ><m$;ii<t£y><Dfzsb<DMm®nm£ 20 

i) MR'. (PR 1 ,) ,A, 

CJIT. MttL i , Na, K. Rb. Cs. Fr, B 
e, Mg, Ti. Zr. Hf. Sc. Y, La. V. N 
b. Ta. Cr. Mo. W, Mn. Re. Fe. Ru, 
Os. Co. Rh. Ir. Ni. Pd. Pt. Cu. A 
g. Au. Zn. Cd. Hg. B, Al. Ga. In. 
Tl. Si. Ge. Sn. Pb. As. P. S bRtfB 

Cu. Ni. Pt, Ir. C r SfcttMo-CabS. * 
fc. R'RtfR'tezMifLfe, 7)V*)l. 7hT-)\,, -> 

>?ti7)Vf-)V. 7U-;k 7;p*>. #;!/#x;k 7 
5F. bH7>?H. UXtfe. xhD->;k x 

\>*)A> (nitryl) . xMJJU (nitrile) . t\ 

□y><tfe. 7-^K. 7;k3*->. ->D*->. ->UJk 

tr>. Att*X7^>. 3E'J>g|J£. 7'J-Jk 75 >. 40 

7;k». x^e>. x-^;k stfttt. xhUJk -f 

VxHJJk 7)ltr>. 7)l>*>* hH7^>. fcfllv 
*?u7)Wr>. 7;i/3-;k *x 7 7;i>* 

I. y^0. Rtfz^OT&O. x + y=7C^MOKT 

[0059] i i) rsttft 
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;k x-r;k 7*ftH, *h>. ®, 7x/-;k 
XXx-lk 75 >. 7WJ1/ZMJ;K /NDy^M 
Tkfff. fr-fffciMfc**. ?*x~ r;k 75 >. ->7> 

sms, -fvv7>s^. ?*i/7>mm., ->ua-> 
«. -^D7;MMk 7;i/*;ni8®ifi, Rtf;in$©ii 

c, -c,,7;p*>*^«fi)t$n^o 
[0060] i i i) &gmm 

#il£felCjiJjp$nTt>J;K U Xt^W'fL'&fe©^ 

iosnTfc<t<. -?-tie.{c«5i>x7-c>, ffiu>^it, 

7U-;k 75 >. 7;i/-». X^fcfX X— 5Mk ft 

fbti, xhu;i/. -rvxhu;k 7)Vr>, tru^^. 

75 H. ±mftft?. ^>«>7<iS. v^D7;k^r>. 7 
;io-;k ^X7^>K<t#). Rl57^>^<i:7!>^S 
ns„ ^TOfffOiMtt, ^MT^ffitt^OO 3 0 % 

[006 1] »mfimmw.mu^mt, c P cu <pe 

t,) . CpCu (HJ7xnjl/;f;x:M » , (^3 

CuPMe,. P t (PF,) ,. N i (P 
F.) Cr (PF,) ,. (Et.P) ,Mo (CO) , 
£fcttl r (PF,) t j^iSj£5o JlCTCpHyi'D^ 

0. jifJ^X^W >££trC, -C,,7Jl/7J>^rt<C 

?L(t. *fc«#ai$n5^^;i/. x^;k •fvy 
ne;k n^?;k ^2^;k nam, hu^^ 

[0062] ^iS^tt^*^l:^o&^6ottls^S1s^^i^ , 

i) MR'.R'.A, 

CCT. MtiL i, Na. K. Rb. Cs. Fr. B 
e. Mg. Ti. Zr. Hf. Sc. Y. La. V. N 
b. Ta. Cr. Mo, W. Mn. Re, Fe. Ru. 
Os. Co. Rh. I r. Ni. Pd. Pt, Cu. A 
g. Au. Zn, Cd, Hg. B. Al. Ga. In. 
Tl. Si. Ge. Sn. Pb, As, P. SbWB 

Ti, Zr, Hf. Si. Ga. Sn, Co, Vtfctt 
Crt$5. R'»i58KiiTS,0. R'ttzKiflfl; 
fe. 7)V>r-)V. ->i/a7)^—)U, 7'J- 

Jk 7;^>. *;k^x;k 75 H. <5H. tK?-^ 
'JXfcfe. xhn->;k Xr-U;U (nitryl) . 
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i£. xMJ* (nitrile) . ADy>{bto, 7vF. 7 

*3*x xa*x ->u*. R#j:ns<z>Any> 
ft. x**xft. *fcliir'ffctt»#*dtry^-^ 
^.jlftStt-SE&^T&O. R* RtfR' »ira-©EiiT 

U>Ktt, 7'J-*. 75X 7*XX X^bfX X 

-xJk «Etft^> xMJ*, -yvxmj*, 7*^rx 
7*fx tF?5». tf'J-xx gstastsaaft* 

*. ^dMK^F. S^sr7)UK. y?D7^X 7*3 

-*. t^y^omm, 7**yyx mai&ig, r 

tl*E(SHPT?&*. xSl. y^O. Rtfz^O 

[0 0 6 3] i i) ^ffittJg 
?&t^ttJM^ftfc*«. 5f#»EK<t**. 7*3- 
*. X~r*, 7frtH, yhX & 7x7-Jk 
xxxjk 75 X 7***xMJ*. Any>frjMt 
**. ^-fftE*ft*5ft. 5=-*X-T-;k 75 X X7> 

tt, xhD7***. 7***ffiK&, Rtf;ms©g 
[00643 i i i) 

«»*fctt«fl:oiBfc»«-r*. sfcfcttft^WlcBE^J 
?«ffifto&«7£tt&nRttd*ft:M<!>*ft. ft& 

<, ^ti^tctt*x7^>. a&'j>®s, 7>j-;k 7 

SX 7*XX XffX X~r*. MEflSfb. X MJ 
*, -rvxHJ*, 7*<5rX fcf'J-XX «*3t5«t£ 
tt. f h5tKa77k -X*^***A75 K. ±m 
ttJH 1 . ->7 7IS, y^D7MX 7*3-*, * 
^7-f>8Httt, R^7**>&t**<^in5. £T© 

CO 0 6 5] fiFjg&fiftSM^jg^tttt, T i (N 
O,) Z r (NO,) ,. Hf (NO,) S i (CH 
,) , (NO,) . RuNO (NO,) ,, aMktfU9A. 
Sn (NO,) ,, Co (NO,) ,. VO (NO,) 
ttCrO, (NO,) CtlfctfC-C,^* 

jut. ns. 
[0 0 6 6] Any>fc4tefffc£fc0fc*©t(rws» 

i) MR'.R'.A, 

CldT. MliLi, Na, K. Rb. Cs. Fr, B 
e. Mg, Ti. Zr, Hf. Sc. Y. La. V. N 
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b. Ta. Cr, Mo, W. Mn, Re. Fe. Ru. 
Os. Co. Rh. Ir. Ni. Pd. Pt, Cu, A 
g. Au. Zn. Cd. Hg. B. Al, Ga, In. 
Tl, Si, Ge. Sn, Pb. As. P. S bRtfB 

Ti. Zr. Hf, Si. Ga, Sn. Co, Vifcte 
CrT'fc*. R'ttADy><t*-e*0. R'tt* 

JRffctt. 7***. 7*yx*. ->£P7*yx*. 7 
'J-*. 7**X **#x*. 75 H. -f5K, 
10 H. U>fttt. xhDX/k xHJ* (nitryl) . 

xMJ* (nitrile) . ADyxfbfc, TV 
H. 7*3*X ->D+X ->UJk Rtf;in6©An 

yxft. x**>ft, *fctty< fl:»»#*^tryjir- 

7**>SW{3n*E*MPT*»). R'RtXR'«H-<7)E 

>, M»J>»*. 7U-*. 75>. 7*XX X^fcf 
>> x~f;k Bfft;*, xHJ*. -fV=hUJk 7* 
frX 7**X tKr/X bTUvX ^^ffi^SS 
ft:**, ^Sttft?-, X7 71I, ->*D7*yx 7 
20 *3-*. K^y^ymtm. 7**uyx 
m, Rtf*£^t?y*-ya>ssiR2:h.5. &i:©e& 
^^n^E&^T*^. sfc. x^i, y^o, so: 

z^OTJbU, x + y=7t^MOJl : f : «T*-5. 
[0 0 6 7] i i) Tpfitt^ 

7fittttitKttttMfl:4c». ^#)5S^t**. 7*3- 
*. x-t-*. 7*xtH. ^rh>, K. 7x/-Jk 
iXfJK 75>. 7*+*xh"j;k ADy>ftM 
y-Yft^(t*^, ^^-x-^Jk 75 X XT> 
•fV->7>Kl, f t *->7>BMft. ->U3-> 
30 Jft. XhD7*+*. 7*+*ffiKffi, RCJCCine.<Dig 

«liS*6<llC. c-c,,7**>*>&«^sn*. 
[0068] i i i) ffisaximsi 

r^<witii©*s^s«)feAny>{t*^^rft-&*©«. 
tt{\Ltetfo<»-*tmu7*?>7 horns. <t**«^tt 

>. MU>^Ji. 7«j-;k 75 >, 7*x>. x?t' 

>. x-7Mk fiftft*, XhU*. -YVXhU*. 7* 

frx tru-xv. tt^s^fk^. fh7tHP77 

>. -X>t^***A75H, ^SttTi-T. ^>>7^S. 
X^o7*^r>. 7*3-*, *X7^>Stt, Rtf 

[0 0 6 9] 0iSiftfifrSJl^fi^*«. T i C 1, , Z 
50 nCl,. ZrCk.HfCk.AlCl,. SiCl 
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,. GaCl,, SnCI„ CoCi,. Vtffr-. V 
X^Jl/-. Sfcliv-fV^lz-A 1. B. Ge. Si 

tfe«AsAay>ft:^e»^o. cns^c-c, 
[oo7o] ~>i))i>$tiitG®><Dtztt><Ditomm&&-ei 

i) MR'.R'.A, 

CJIT. MttL i , Na. K. Rb. Cs, Fr, B 
e. Mg, Ti, Zr, Hf. Sc. Y. La, V, N 
b. Ta, Cr, Mo. W. Mn, Re. Fe. Ru, 
Os. Co, Rh. I r. Ni. Pd. Pt. Cu. A 
g. Au. Zn, Cd. Hg. B, Al, Ga. In, 
Tl. Si, Ge. Sn. Pb. As. P. SbRtfB 

Ti. Zr. Hf. Si. Ga. Sn. Co. V£ft\t 
CrtabS. R'tevlUPT&D. R'ttTkJftfk 

7;^;k 7)Vr-)^ K/Huyfy'r-h, 7*j- 
Jk 7)l>*>> j3)V#-)\,, 75 h\ 'TSH. kF55> 
H. UXfcfe. -hD->;p, ~hU;i/ (nitryl) , 
ffi. ~hU;U (nitrile) . AnyXfcfe. 75? F, 7 

<k. x;kfc>{k. *fctty-ffl:tt»ft:«*t»y;p-^ 

6giR£n£Kft^-C ! <&D, R 1 RC/tR' «^-©Eft^ 
TfcoTfc. •e-5TSc<T% < fcU. A«t|sX7Y>. M 
U>&tt. 7'J-;k 7 5>. 7;k». X^fX X 
-xJk ^kt), xH.Uk -fyxMUk 7;k^r>. 

7;i/^>, t^xx tfUvx ^tt^sscfk^ 

tt. *SH«H^. J/y7lt, v^D7JPy>, 7)Va 
-Jk *X7^ >&{t#j. 7MUr>, SflNKtt. R 

n-SBBfe^T&S. x^l. y^O. Rtfz2;0 

[0 0 7 1] i i) ^ftttS 

;k x-T-;k 7;Uxkh*. ^h>. gs, 7x/-;k 
xxx;k 75 >. 7JU+*=hU*. Aay>{kRfk 
^-ffc^kTK^. ^*x-T-;k 75 >, ->7> 
Ktt. -fy->7>&&. ^:*v7>&ig> ->U3-> 

tt. rhojJWK 7;k+^ffigss. Riyf^ne.©ji 

c-CTjfc&^sawtsns. 
[0072] i i i) &immm 

?ztefto&tt£tot3.'>Vfr$&it£V)e>®&. its 
yw&fe&z&wtztzMz. jUacD^u^E&^s 

turns- z>tzt>\z. ffi©E&{t^^g^{ciij)D$n 
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;k 75 >. 7;u-». x^tf>, x-x;k te^, 
xh'jjk -fyxhujk 7,/k*>. t;»j5?>. 

Sfk&t). fh7kl { P77>, i>*^;k*.l!/A75 
H. ->-y7^S. ->^D7;k^r>. 7)lU 

-Jk *sX7 4>mm* TkXfT fr*>1tl*1Ms*tl 

[0 0 7 3] mfettUKftfiftftli. N (S i M 
10 e.) ,L i. Na^fcfiK ; B (CH,S iMe,) , ; 
{ (Me.S i) ,N) ,-B. A 1. Gatfciil n ; 
(Me,S i CH.) ,-T i. Z rSftttHf ; { (M 
e,S i) ,N) ,-Zn. C d $.tz\ZH g^SfiJtO . Z. 

n6*»c,-c,,7ji/*>«rtfc»». jut, 
sans. 

[0 0 7 4] £TF©0iM. *56W««ltr*fe»K:. * 

[0 0 7 5] M 1 : MC«»fl«Hto«ffiffl-r«n:¥iE» 
20 RJS^TCOMO## 

ClO0iJT«. S«^CVD©fcJ6W»ji^RJt^l*JtCgB 

^Ai^*MA^sns„ 
[0076] /\7-v&tttmwmm&to\*. 1 u ? 

h)l><Ds<.>jr>mz5 0 gOf h7*X (5?^^;l/75 

/) ;\7-<yi±t i g©5>^5 L ;i/75>4^tt. 7;k5 

IT 5 0 g0DHJ*3\>kT5><fc 1 g©h»J^^;kT5> 

an, ^^cvDs^rtic^xans. urnmsHB 

^#l(i4 0'C7iM2 6 O'er. BM\Z\t4 0^75^1 8 

orT^tans. sigffi&ttft i o ox:nmi 2 0 0 

■CTfcO. $fiitCiS2 0 CC75M7 0 O'CT&S, ^Jg 

tt c n e. ©ffi^^^-B-^ t* ©a7cRi£;^^#A a n-s . 

$#»-r«fc«6ic. ^-y>, >§®toMi. m 
^fk^m, *fe«c:ne©iia^t)ii-?it*©gsfkSij75t# 
40 xans. »is?a:ii{kaij«Bfe^T*«. g{k^ss#«p 

r*fc«6fc, 7>^ex7. bh'75>>. 75?{k*^. m 

Rjtw&xan*. Sfjt^^fks«^itt7> ; Ex7T 
**. ^-f<k^«K$#»r-5fcJ6tc. ->7>, 5>->7 

>. jDDyjX ->U;i/75>. Rat^7Hf>jfe£ 
©$"f fl:»J^. StiiS^at-i^lCCVDR^rtlC^ 

Aan. aTiyfij^K^ji^t-iStcvDR^rtic 
&xans. sfrffiM^^o^aRatR^J*^^ 

IC. ffiilCttSiJ>!rC0Kao^®i;T»Aan.5. 
50 [0 0 7 7] !&i!&CO#7?g;tt. 2~2}Zk±.<Dmts.Z>mM>m. 
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ftiB6«. £fct22?H±©fflB«K64&ttBBtt& 

*«*«ir»T. {t#^*fic«kott»snatt:gc©tt£g 

KBB©4>fc< tfc 1 :?©KBftWBBf*a£ft0>&B 

w*ft*tm5*#o-pr, {t¥B»ic«fcDtt»£na 

{£:i©&£Bift&fl!m. gtft&JUB. Bfc&BB. £fc 
tt^ft&BK©£ft£3&J:5lc&S£n«. M©ftS 

ttfc&BB. &{t&JgB> *fcttfr'f , fl:£B»©Bft* 
^trioicissiana. 
[0 0 7 8] M2 : *ffitt*#BfcSnft^«B:fc*ife 

DEB$^&jfcsans. ttBB&S&4fettttBBB& 
iPRSttHM* 6 ffi 0 . TSttBttBBto* «fc 0 fcitSfiT 

antra. BBBttfl^tfBfcSrtfiiBA&ft. *c 

1 0 0 7 9 ] WIEABBMftO 1 Odi, 03 0 KsPcStl 

***sjwt»fcafesn*. ttBflms««Ac!>ttB«K 
oftfUi ATftft: s na jjt. *Btt«w:«fl: a n& v » . 

BftanfcttBBBttEBBrtfcBifcSft*-;*, *Wfc 
HSfta. BfcB©Bftt±7fttttt©ft££Qt>ffi<tt 
[0 08 0] ffBft i 9 o rxLwete&ttitXfc. 

t>> mAl 7 4*C) «t&&«ttEB&£6Be&tt-r 
a. 

[0 0 8 1] «rj*©**ftl4, M<tS®S^|ffB#)K* 

w*s**©cn-»-c**-^r. ttBB&s&Brt©3F 

ffitt$©*£.fc9t>ffiV» 1 t^5&#©TT\ fc¥BB* 
fcttB?Bft#fc«tDft#Sn-5. B-KBglSfcttB 
£HBSI©/£g££tf «fc -5 Jc&^£ . 
[ 0 0 8 2 ] m 3 : ifrBBBS6tt&B H7J1 # 
* (ALD) EJEtfPrtfciittSfcB. BStfbfeJS. Sfcfi 

b<i:6b®#* 

tfT-f jra^r5XhUtt^6JBK*n*F-2 0 0EB 

*prtiieafisn. 2-3©ft&«ttEBfta*4b$£t> 
sfc«^t^Ri»*%»ana. aldh gtftanfc 

[0 0 8 3] 3?Jlo:i9A&*ttBBf48ft*l2. 1 U 
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tf. A7=*Aa*ttBW»«fctttt. 1'J-vhJl/©^ 
>^>ftlC5 0 g©Bftft3 7h**> • 

tr. £©«Ttt. mBBttfl&llWBtUBrtTBfl:* 

ifrafc©tc. *b. 7^-5>^-^x, tfcttrn 
6©B*^to*ft£©a5ESit:ffl*tBA*n*. Sfjgfr 
it7c8JW:7*-S>^- #XT-&a. Kfb&BBettft 
"Tafc&lc. *. j|ttft:*B. BBftB 

B. * fctt jin 6 ofi»«rt>«ft £*©&{t8W#A£ n 
io a. J?B&Bftadtt;jc-cfca. g{t&jg£#it-rafc© 

fc, 7>tr7. kK7y>, 75?fl:*B, «3WP 
75 >. *fc«cn6©B*^to*fe£©Bfl:ElSW*« 

#A$tta. ifg/ e £^{i:EJtt^]tt7> ; ex7T'*a. 

[0 0 8 4] #tBB&B£fttt4 0*073/52 6 0"CT?. 
frgfcfcU 01C7551 8 CCT^tSna. SSiSfttt 
mi 0 0*C7!»Mm 2 0 O'CT&fK fcFjSIClil 5 0"C 
7555 0 CCT-fea. BBBK. EJfcfifl, 
-5?-#X (N,» A r £fc«fe©^ffitt;tfX> *i, E 

isjprt fc5fc©«jrc/x^/x w 6 na. 

20 l) Hf**fflBBftS6ft©*B 

2) 3p»tt/t-S?. #X 

3) EBB 

4) *JStt/t-3> • #X 

5) Z fd*MEBftfl*«©BB 

6) • #X 

7) EBB 

8) *Btt/t-5> • #X 

[0085] iWBtiSf ru;ej&sij/ , 01'X (tn*nttB 

XT->y7l. 5RtfXfy^3, 7) tt. 0. 18>75M 

30 i#, ffBttto. 5#wj#£-ra. 5pett^x-/i- 

^•/i;UX Uf772, 4. 6, 8) «, 0. 2^75 
S5#. *fjglCtt2#WJt^-ra. X^-y7l7iM8© 

ZrHf^WI»©^0. 475S2BB. -T&te^O. 
1 nmWf Sn*. d©fiajT-tt, (*BSnaZrH.f 
*^rB©*fB!4Ba»i, 5 0nmt?^a©T. 5 0 0U" 

[0 0 8 6] NBOMrtttt. 2-3tt±©BJS:*BBB 
»fi^B. ifctt 2 ^K±©MffitiR<£^triaBiIffii 
40 ^ttS«t»T. JS7JItt*FK±9tt#£na£:t©m& 
SB^«K. Bft^BB, ^{b^WI^. Sfctt^r<{t^ 
B»©J**S£&J:5fc:*HBSn*. ffi 
ftBBB©Jl>&< t fe 1 ?©BBAtttBMI4B^B^e 
»a*n*tl>5Afr©TT. H71M»(Ci:0ft*a 

na£&©tt&gB&jRK. mfb^jsm. gft^jsB. 
*fc«y-f{t^)lB©fiKfi«:^tr e fc'5(wi£:!5ana. B 

*l&l»BBB»ftBt»Tft»SftTt>J:V>. Kri£©** 
tiiteZtz. 1 o©mBBB^tt«ft&ttBBftaftB« 
50 ffiut, M^B^#lrJ;0#»$naffiie©*-MB^ 
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mm, ftfc&MK. sttejut. sfctt^r-fftAJwio 

[0 0 8 7] M4 : tmKft££tt&ffltr>Sg?J|ft* 
EJ6<Fl»J TOM {t&Jgffil®ttii 
£©0JTtt, ilWALDfflOfflttEigjp, 0Jk.«V 

fciaiisti, M{t3/t;i/M|jt^#3»Sn*. ALD 

tt. «fl:«nfcl«B*R, EJfcSd, • #X£ 10 

[0088] 3/w htmnumaftfttt. i u v v 

^©^>^>WIC5 0g©Co, (CO).S^tf. CO 

R* Wa tcfll S3ittc8gA 3 *i* . 

[0 0 8 9] tt&m&fi£ifett4 0*075^2 6 OtT. 
ff*tett4 01C75S1 8 0XJT»fl:*n*. S«fig« 
»1 0 01C75SW1 2 0 01CT&D, *?jg(C«2 0 0'C 20 
75S8 0 01CT&*, ttBfeJt KJftN, ROCfffift/t 
-v-tfX (N:, A r *fcttte«D3pffitt^fx) *«, E 

j6*Wc&©j|gj!5T/wxwics£&n*. 

1) Co$#ttB£ttfi&KK!>&ft 

2) 7fitt/t-: S?« #X 

3) 7k* 

4) 7flH£/t*-3? • #X 

5) ->^> 

6) 3RStt>t-s;. #X 

7) 30 

8) TflHfc/X-?* #x 

[0 0 9 0] WBftKR^sftjti/i^x (*n*nttB 

XT-y^l, 5RU:XT->yy3. 7) tt. 0. lfj>753! 
S>«/WX (Xf772. 4, 6. 8) tt, 0. 2|>75 

ss»; «ifctt2«wBi»ijirr*. x^y^iass© 

367*»iU--f^;i/K«MSU i*-f^;K5)557K:J;0, 
fr-ffca/U^OttO. 47»£2J|ije. -Tft^ftO. 

/WMtCffattBStt* 5 0 0nmTfe5OT. 5 0 40 

[0 0 9 1] |f(5B©*^ffi«, Jl^»##lc«tD#»$ 
tlSCoS i,. Hf-Si,, NbSi„ Pd,Si, P 
tSi. TaSi„ TiSi,. VSi,, WSi,. Z 
rS l,fc£©tt*©$--ffl:£*Mi. R^ffiit©JS^S 

H^ft<&«l?OMUWi#«. 7K^*fc«ffi© 
Brett. Rtf*>9>*fctt«i©4r-ffldWft«Mi0fc»a 

->u;i/75>. atf^7if>ft£*t#ssn*. m©* so 
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motto. 4r-ffa«*titwwHB#«i*jK:»A*n*. 

[0 0 9 2] «HJ 5 :£©#» 

ffK^rtteS^S^ttB. 1 U y bJM>1>9 >ftlz 1 
OOg© (is9ai>9i?X.-M Cu (PEt,) , 

r# i g© p e t , z$ti. mmmnm^mmmiz 
®mti. ^cT-6 0-CT-Mfc^tiT, mxm&m* 

EJc#J|*ilc#gt3ttS. EjfcjFrtfctt. *ig&f©jg7c 
a«*#ffiU tCTl 0 01C75M3 0 0TCIC. ifjglctt 
1 2 0TC75S2 5 0 < CICiifa$tlfcS«±tC«i)i^## 

[0 0 9 3] #J6 : ^>^X7 L >©f*» 

fflsns. s&ffin^jg^ii. i u>y h;u©^-y->rt 
Ic l o o g ©A^+h*;^-;i/ • 9 >^Xx>£#tf. 

ftsnt. sK^ft^iFE^rtfcgfeisn*. e& 

*P|*3lCtt. *$fc£©£73M*<#SEU -€-CT2 0 0t: 
71S7 o orjc. ffjglC«6 0 ccicsi&snfcajgi 

ic 9 > if =r >mmm s . 
[0 0 9 4] M7 •. mt9>9)vnnm 
n©«-ro. ttmm<t9 >9)i>*ttie-fz,fttt)\z8i 

fl:**»E«^rtic»3|sn*. E*tfVafc«. 7>* 
-TtegomtWfift&L* f:T2 0 Ot;75S7 0 0 

■ci- »iiiciS5 o ot:(cj§^$nfc»ifi±ic^t^> 

[0 0 9 5] ^tj 8 : g{t-f >5>*A©tf# 
h;u©^>^>rtici 0 0 gOHU^^K >S?»>A. 

»«**flauci>asn, •5-cT6o < CT^<tsnT^a 

^Tft^WttflaWiWflEftb. -eCTl 0 0V7b&7 0 

ot:tc, »S{ctt3 o ot;ici§&$ttfc»«±fcg{t-f 

[0 0 9 6] 0J9 : ^<«s;^3 -■>/,©## 

»lc^fflsns„ MdUWflMfeMU l 'J y h*©^ 

*>rtfcl 0 0g©Kfb^3 7h^->. 

*tr. «2©«fEKftjg^#,tt. i ij h;KD^s+-9-> 
rttCl 0 0 g©xh7Xh*->->7>*^tf. taKM^ 

o o*ctc, ifaic«5 o o < cicii^stife»«±«cy'f 
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[0 0 9 7] Ml 0 : h?>i?Z?<DA l.O.y-HR 
m#©^/£ 

ri*n f e T©y- h®mm 1 5 a i , o, 
( s t i ) mitm^^s mv>m®.&y 4 ->i m<m 
^t&<, &s i ©^B*^a$nxiiii«tcs i o, 

<fcD. A l t O,Jij&<l nm75Ml 0 0 nm©JP£tC#J» 

[0 0 9 8] ##&lC<k* A l.O, ©{+»©&#(;:. W 
KJR£HS£«jtt. 1 U y ^©'vH^ftfc 1 0 3 g © 
y/f;n^7$> • 75>Rtfl 0 g©v*^JPx 
9\fc75>*£t». if(lKM&iI&#i;J*Stfk§§(C&i££ 

n. ^c:t*8 oTcr-^t^nr. i^7^--y- 

tt. &S§. t'/>, N.O. ^fctt^nS©®^ 
^t*©g!fl:#J*<#ffiU, ^CIT'A 1,0,M^2 0 01CT' 

[0 0 9 9] mi 1 : h7»'X^OZ rO,y-KR 

n f e T©y- mm&m 1 5 *»i*t* z r o, 

•J 3> • ^X/NS«*5ffifflSn^. S1£©jlftgi«^ 

(ST I) &{"kt)£^*, ttOWlfcW^^-^HWk* 
«S i ©§&«## h 7 >i?X;*#EgStt5 

^tft<. «s iciis^fflisni, scftgics io 
.n, n. ■?•©&. *^©cvDyo-txtr 

<fc9Z rO,H*U nm71Sl 0 0 nm©JP${c#*$ 

y-h«g#z rO,±l;<tf$tl5. 
[0100] *^&tCiS Z r O, ©#if©fc*(C, id 
ffiJg*4ig£-«Jtt. 1 U v Y)l<D^\^>n\z 1 0 0 g© 
&ft3§3 7>*-> • vMP3X-7A££tf. WKK^Jg^ 
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0,«W<4 0 01CTtt»$tU>. 

[o i o i] mi 2 : hy>yx^<Dy-bmmi^<Dm 
J* 

5 2©fflffllC^j5fc$n*l&©nSy-X/FK>fi 

*fcttcns©ia«.-&b-a-A^flidcsns. y-h 

R«ft 5 3 ©tt*©±« 5 7 tt, K-A> h&ft&gi 
LTftfflU y-h«@5 2©ft»©W(c, «it£££ 
y-HWt#5 3©tt*©T«5 5tt. fKP 
PMI1 1 LT. *fcttT«®^ U 3 >©&{k£l»ltr3 

■iUT#ju-r«*. w#©&sij£flifc-r. y-nwt 

#5 3©*ffl«5 6tt. «V»KSIitSISt#ltS 
5. 

20 [0 1 0 2] $?jgfcTJf5 Stt. S i O,. S i O 

,N,, Si,N ( fei'©lt»^0. ->'J3>S« 

*»**n*. a<r>K£#r«tt>mB«ttj|5 6H:. &© 
•kSftRStfft. fftfeS, Ta,O s . TIO,, Zr 
O,. HfO,, A 1,0,. La.O,, Y, O, . -fyHJ 
9 A'. 7;P5>K-f y MJ£A, 7;i/3>&7>?>, 

5 6li. m^-5M^©^^©S^&^$nTfe<k 

<. K{k7;P3x>5A©«wic^sn^kA 

7XC7A©»-Cfet5fef3. K{kv*;i/3X^A<»:g?'(kA7 
xo A ©jg-&ftfe fwit&M^Sf ©g£#i;fr> Sfi£-5 ST 
ffiE©±«5 7tt. *^»©Kfl:*fcttS<k«H 

Tfc-pJtO. SiO„ SiO.N,, Si,N„ Zr 
O t . HfO,, Al.O,. 7^3/^^, ^K-f 

*4ti7>9>. ^^ncin6,©H-y*fctt#h*-7 
nfcfc©T*^.o tFa&y- hR«^«, s i o, n, © 

T«t, Al.O,, Z r 0,Sfc«H f O t ©tfiF4St. 

n.#s 3 1^©^< t «b i ^©flt«s**t, ^ffiict 

ft^MfkU. CVD*fcttALDg^ft{C*ViT. ftr 

[0 10 3] E67iM@l 3tt. **ttlcJ:*|«5>5? 
50 ^^©<faft»jsJttw-rKfflHT**. y-hR«#5 
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H • TT-'JT^XttlCiOSitS 

^T. »^*ffl^Wr-5 (S&©S iO,a<#£Lfc 
10 ->Un>g«5 OMHfEjfitfcfc*. 0 7 TU, ->'J 
3 5 0 *WtS^fL$nT. S i O, N, 
l5 5tLT^$tlS„ 0 8Tte. Kftv^n-^A 

&$. n,o» H,o*fcecn5©jiM)^£ io 
©»<ka3jtsaEr*fl:*at»Eifi:^i«ifc*ir»T, z r o 

.MSiO.N, m±.\Z 4 0 0 tJTtf J»T-5. 0 9 T" 
tt. ±H5 7**Z r O.SBO^Xv^t^fiJtci 

siE^sns. 010-m, #u->uzi>a<y-hgg 

5 2ttTft*$n5. 0117}M013TH, y- h 
CO 1 0 4] Ml 3 :4iy-h*fflH5h7>yX^ 20 

©«*/£ 

CMOS««f@iStt, *-s«±tc^$nsn^e# 

^)Sh7>^X^ (NFET) Rtfpg«#i^h7> 
^X* (PFET) (DmUZ-gtS. NFET^fl 1 

a. ski oopsgnteswu 3±fc»jssft. y- 

hff®# 1 5 ±ICffi^£ttsy- K^ffi 14t. y-b 
9M1 4©fi|^(6l(DSfJ(C^$n-51»©nSy-X 
/HW>I*1 6££^tJ. H^lc. PFETffl 30 

7*mmi ocns^it^i 8±tc^$n, y- 
hwt*i 5±{c^$n-sy-h«gi 9t. y-h 
mm 1 9 ©wffisofijSfcj&oTftMdcsn* 1 **© ps# 

lt , ;-^/FK>«i«2 ot^tr. NFETW 
PFET*f(t mvis^ftrnz imx^- y-2 2 

19^, jiw&ttw&^wrs/w^^jg^fctt^ 

NFETffl l©y-httffil 4tLTjg 
Al. Ag, Bi, Cd. Fe, Ga, 
Hf. In. Mn. Nb, Y, Z rl^m^©&M 40 
£*»S*tia. NFETKffjg&/>&<<fcfcl:3©&jg 

a*, w, mo, c rRtfcut£&{fc$ft. y- sms 

1 4£JEa£LT*>«kH. P F ETsfl^ 1 7 ©y- h9M 
1 9 <fc LTjUjPft&JgKte. Ni, Pt. Be. Ir, 
Te. ReRtfRhUHtf-SZtiZ. PFETICfiPjlft 
lO©&JgjJ*. W. Mo. C rRtfCu<*:& 

Wtftt. NFETSfcfiPFETgijt, -ffcfcSy-b 
1 4 . y- h«g 1 9 . Rtf y- h0f£# 1 5 ©'> 

js< it, i ttmz&owtztiz. y-hsi« so 
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&15tt, «»J2T-iB'<fcJ;'5lc, 
»*. 

[0 1 0 5] #Jl 4 : h7>yX^OM 

^^-r^fc^ic^ffl^ns. bhu nfetruc 
p f ET*^tr-JiSW^^T«ii$^-r. c:©*J6CTT 

tt. NFETRlXPFET*<^l-©pM#«»1S6 0± 
iC^^nS. NFETif 6 1lt M6 0Opif 

«tt*WLhfc»*3n. y-hi$itft6 4±£ffi^£n 

Sy-h®ffi6 2a:. y-h«ffi6 2©g|^(pj©M#JIC 

tf. PFETJft^ l*tS«6 0©nS<7x;i/ 

7 2±JC^$tlT. ahU>^i7 3 tCiO^gi^ 
tl, y-h^«^6 4±IC^$n^.y-h«@7 4 
fc. y-H«®7 4©Mffl©ffl!|g|c}0oT»fi!tSn^l 
#© P 3!$«&7-X/ H K 7 6t *$tS. 

[0 10 6] 01 5 71S02 4te, g2pMCMOS7D 
-©oItg^:^>'-y >X© 1 g|S#»r®0T& 
*. 015Tlt &h\/>?ftM (ST I) 7 3Rtfn 
fiJl'7 2*ttS-/U3>Ifi6 0^ PlUSftSK 

©-s&Kuwfcsn*. @i6th y-hsm&6 4R 

tfVX*>y»f («A«S i,N,) 7 7#, mLMzB 
f££n3„ y-h^«#6 4tt. #Jl 2Ti£-ifcJ;3 
IC. *#£IC«kl3tt«£n#.5. 01 7T«, 7X^> 
^17 7|*glC*3^T, NFETy-McffiST-Sgflftl;: 
WimWl$.2tlZ>. 018T'li. NFETy-Htl6 
2^fiK$tlS. NFETy-htg6 2 tLT&mtz 
tt&\Zi$. #'J->'Jn>. W. Mo, Ti. Cr, C 
u, Fe. Mn. Nb. V. Re. Pt. Ag, Bi. 
Cd. Fe. Ga. Hf. In. Mn. Y. Zr. Zitl 
£©h'-7£*:tt#K-:/£&. sftfe, ROt^B^ 
SnS. NFETy-h«ffi6 2^*^tt{c«fcO#*$ 
nt>«tK 019TI1 4t«tttteF* (CMP) XT7 

^*^fr$n. «H*t3pjefb$ni.. 02075^022 

Ttt. 01 775S01 9TSSnfcXfy7At, PFE 
T^©^©fc©IC»0jgSn^. 02OT?tt. 
*>y«7 7fttC*iUT, PFETy-M^tiS-r-SgB 
^tcHP*^fS$n^. H2 1TJ4, PFETy-M 
S7 4)Jt^fiK$n5. PFET©y-h^7 4tUT 
Jf*fc*miCtt, #'Jv'j3>. N i, W, Mo, T 

i, Cr, Te. Cu, Pd. Pt. Be, Au, I 

r, Te. Rh. £tl?.© 

fi£8>, R^**i#*n-5. PFETy-hfS7 4 

sr* (cmp) xfyr^ffsn. SEWsftsn 

■5. H2 3T«. NFETR^PFETW^-n-^niCW 
LT, t&&tt&%.i)m&&mKTftibtlZ>. 02 41? 
tt. X^— 9-JB^yD-feX©^IC, NFETRtXPFE 
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it, ?-bm&Ruy-Y-ffimfrts.ae>. 1 

[0 10 7] Ml 5 :«W3>5r>-U-©»jS 

2tC^£n&«k?£. AfflWft3>5r>**«aKR3 0± 
1C, AU73 2t-Mlc»flE*n. 7 7? 3 HCiO h- 10 
7>y7i'l:g^n5. 3>x>-»J-fi. 1E$«&3 
3. (ttll«tt£^aiNltt«ttO) SMtfc3 4, ROC 

raam&3 5£^tj. cosatH-m, 7-9^31, ;t 

U73 2, j£gp«®3 3, R«*3 4, Rtf]MSP«ffi3 
5 ££tr>ft< tt> 1 ■3®3>5 ! >*Biwt. 

10 10 8] 02 5 75M02 9fi» 3 >x>1r©BjW«t 
»]«->-y>^oiMft«r»»WBBI"C**. 02 5 

oi±-> U n Wfcfl£±^y3>«E. 20 

GeiS, S IGeSfi, SfcttGaAsM, Rtfffc 

tt*fttottfttf£lifc£-C*.&. 02 6Ttt. 79 
■£f*f»3 lRtfffif©A*U73 2«$tl5. 
tftttt, jRUv-UHX W. Mo. Ti, Cr, Cuft 

s o. **ssfflv»T#»sn 

#•5. tttc©£«A*U7 3 2tt, TaN. TaSiN. 
T i A 1 N, TiSiN, TaWN, T i WN. T a A 
IN, NbN, ZrN, TaTiN, I rO,, S i 30 
C, TIPt, TINPt, TiAlN-Pt, Ru, 
RuO,, RuPt, RuO,. WSi. Ti. TiS 

MAI, Pd. I r. I rO„ Os. OsO,, Mo 
Si. TiSi. ReO,. Cltl6»©fi^*fctt#S 

0 2 JSg|5«g3 3*»»«sn*. Jg 
S|S«g3 3te. Ni. Pd. Pt, Cu. Ag, Atu 
Ru. I r. Rh, I rO,. RuO,, TaN. TaS 
i N. Ta. SrRuO,. LaSrCoO,, Z.tHb<7) 40 

©. *.t#tt#&tt&2ft<5. H2 8t«. m«&3 4 

jWBJSSflS. Rfttt34ii. SiO,. SiO.N,, 
Si,N,-f>, Ta.O,, TiO,, Z r O, , HfO,. 
Al.O,. La.O,. Y.O.&£C!>&Mgft:ft. dtlS 
©£&, S^£fcl^M&£©£:ft©ftflWM*&* 
SStlS. *W±. »*#3 3at, <t^SCABO,S:W 
n^a7x*^ r-ffl©Bfl:Mfc£*©. ft^eX&MS 
<t**^«lfiKSnTfc«tt\ CCTBtt, Al. Ti, 
Zr. Hf. V. Nb. Ta. Cr, Mo. W. Cu£ 50 
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o©^tt^{t#jTfe o . a«i<j i nmfo 3 ©ie©0S« 

^$:^rT-5'>^<tfclo©iijJD©*5 1 ^->T*S. Z 

^vrzmsmm&mmimizit. ^>sxhd>w 

A-A'J^A. vJU3>K^, A7*-h (hafnat 
e) , 3^>BM&. 7;P5>K'f y h'J"7A, 7*5 > 

id^F-7 , *ttfcfr<.t*&Ea«a*n*. 02 9T 
its ]JMff«ff3 5ftt»j£3tl«. miS5lt. #U 
•><J3>, Ni. Pd. Pt. Cu, Ag, Au» R 
u. I r. Rh, IrO,, RuO,, TaN. TaSi 
N. Ta, SrRuOi, LaSrCoO,, dtt£©K 

6 «BRSn*. IMfffffiRtfJgSS*!! 
ttSHHTfcoT'b, *5T&<T'bJ:U. HOSOfiMT 
ti. 77^. A-'J7, JSgP«ffi, Rftfl:. RlKKSRIIffi 
fc*tKl>fc<£t>loBU©Jia«. *7JtetC«kD, fft 

MCMMadftSMfflu WKis^s^#iSr»{t 

[0 1 0 9] Ml 6 : buy? • 3 >x>U-©^fi)t 

ffl&KM*M&&tr. JKMBM h Vy=f- • 3 >x>tW 
JE*J«Sn*. S« 3 0 JtK h V • 3 >x >V£Ml$. 
t"*lM#. 03HCSR$n-5. 3 >x>-tr©G3#-#a 

S3 ortfcfjssn. z.tnfifvt/3 1 *^uttm© 

[Hii&lcjg&sn*. @^«Ktt#:ite^Ji (*MRR«tt) 

8 3 icfc o s*>n-5. awt*. ^ u 3 

ffi. *6iS#:±->'j3>afi, GefflS. SiGel«, 
GaAsSfi, *fcttffi©S<H©*«. ^S, 

#97., ^MMbHl. ^9X^«yi7-^Uv 
S«. Rl/rn?.©^^. ffl*£totrRtf£JI&£Tfc 
So R«#KIU1 (»HRmft) 8 3H S i a, s 
iO,N„ Si.N,, ir-f W) > - #9X. jjUfiA 1 

, o, mo&mmmtf H-ysn^, sfc«# n-y 
*>58*?3n5. y9yRo^3>x>-9-©ia*-±(c«. 

fflftWt'J 71 3 2 . JSgRmi 3 3 . R«#:« 3 

4 . lRantSM 3 5 , Rtf&M<Dmm#Mffim z 6 
*£ft*dn«. y^^ttfui. #'j->'j3>. w. m 

o. Ti. Cr. Cu&^©fl£*©ttM*»61t»it*n, 
*7jftSrffl^T(*»^n#S. £j£©«.t/tU7M3 2 
tt. TaN. TaSiN. T i A 1 N. T i S i N, T 
aWN, T i WN, TaAIN, NbN. ZrN, Ta 
T i N. IrO,. S i C, T i P t. T i NP t. T 
iAIN-Pt. Ru, RuO,, RuPt, RuO,. 
WS i . T i . T i S i , £*X6© K-7*fca#|«- 
/•*UvU3>, «UBAI. Pd, I r. I r 
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0. , Os. O s O, , MoSi, TiS i, ReO,, 

1 , Pd. Pt. Cu, Ag, All, Ru. I r, R 
h. IrO„ RuO,, TaN, TaSiN, Ta, S 
rRuO,. LaSrCoO,. Z.tl<-><D H— :73;fcl4# 
F-7£&. fi^ft v *£t4#»fc£©i£m#£to^#l 

SKteSiO,, Si O.N,, Si,N,-*>. Ta.O,, 
TiO,, ZrO„ HfO,. Al.O,. La.O,. Y, 10 
O.&iiO&gi&fbfe. £tt<E>©&&. jg^ifctt^ 

O, Stf^^D^A-f FS©^t^l^t*O^MSl 
*«K<t**»6**SnTt)J:V». u^TBIl, Al, 
Ti. Zr, Hf. V. Nb. Ta. Cr, Mo. W. 

£t>lO©&te&{t$re<&«3. A14ijS«J175Mift3©IE© 

•5. c5UfcttfrB**»MM:*K:»4, n*)0J*-?2 
>SXhD>m, 5W3>Rtt, A7*-r-. 20 
>Kifi. 7^3 >gM*-;/ hUtfA. 7JUS>$7>? 
>, ?*>Bt5W3 fr-fgfA7n^A. 

*ftfcfr'ftt*fc£a»a*n«. fflg|5MSi3 614, #'J 
->"J3>, Ni, Pd. Pt, Cu, Ag. Au, R 
u. I r, Rh. I rO,. RuO,. TaN. TaS i 
N. Ta. SrRuO,. LaSrCoO,. Ctl&OF 

w»*>6*j«an«. rnn«s&DejKmw4a(ft(T 

*oTt>, «Tft<TftJ:lr». ffi^©^«#:igaf)i 3 30 
6(4, S i O,, S i O.N,, S i,N,, T i ON. A 
IN, S i NRtfT i N^>, Ta,O s , TiO,, Zr 
O,. HfO,. A 1,0,, La t O,. Y, O, &£©&« 

•ft*. ntts©£&. fi6ft$fci4£ji. &W4»£ 

Sft&MMftft: £©&*o Jfefttm* £ hs . 

13 7 R^HHK«^» 3 8 #ttlf$n, 3 >x>U-C3 

5. £»FfMBH3 7tt. SiO,. SiO.N,, Si, 40 
N, , T i ON, A 1 N. Si NRtfT i N-f>, T a, O 
». TiO,. ZrO,. HfO,. Al.O,, La.O,, 

* W4«£E*&JSBMfcfcfc £<D&M<DSmtt& 
*>5*&Sft*. «ffli£«#3 8(4, S i O,. S i O. 
N,. Si.N,. *r-lW)>'t] 7 Al.O.Sf 

ne©£»&£©ft£©&&$ma>e>§iRsns. /w 

BftH 8 2 A 'J 78igRtf A-f 7±lC#«f$n^. SO 
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&ftgg«8 114. WN. T i NJfettT a N &£T<& 
&K{fc|f 8 2(4. A 1 . W. Mo. T i , Crt.1t 
teCu. cn60l«-y*fcl4*H-r^ 864fe. 

auM-era. #«A-"j7*f^. issues, sim. ng& 

Bi!i©'>ft<<i:t>lo#. **ftlr«t0#«P*n5. 
[0 1 l 0] Ml 7 : E*SH8>g©J&S 
^©flJTtt. #;fr£lCj;9tt»£n*'>fc<<!:*>l#J/£ 
B^^toixtr. *«iattEft«ra:Wl*jft£n«. 0 3 
IC7r:$nS«t'5tC. 3 flic h p>^4 1 Rtf 

AW 7*4 2SrX<y^>^-r-5Il 1 i:iC«tr3, ftSMfcBH 

8ia«sn5. m4 3*4. s i o,, si 

O.N,. Si.N,. $r-n»U> . tf^X^, Al.O.fc 

S{k»t4yv->->^fet42M^v->-> • TD-fexic 
«k0, Sfcf4'JV4f57*fttfxy^>irfc:j;D. /I* 
-XfcSns. Kttft:j|4 3e>Tttfc:i4. ^JS^MIEifil 
4 4Rtfi8«#«4 5##fcL. f&#ttAl, W. M 

0. TI. Cr£fcttCu£&, m£t®l£tz\iZ.ft<b(D 
*l&£OfflOiHtt»*6»{Sn. &#14S iO 
,, SiO.N,. Si.N,, y-ft'J>-^7Xl>, A 

1 . O, f3.EV>&mmt<to<D F-:/Sfttt# H-yg^ 

tt. *^f4jme©^i^i:©ffiit©^M^e.s^ 

R^E«S^SId e fc05fe*$n-5. cr-eA*U70i(SH4, 
WN, T i NSfcttTaNfc£T*0, E&&J8I4. A 
l.W. Mo. TiifcteCu. dtie>©K-y*fc(4 

»*>6«iR*n«. Jl©*M^JTi4. ^Sj? 

[oiii] *f£Ktt^fc, ffjg&^ji^jicMauTk 
^^mtfe^ ^ti#T*ti«. #ssui©j&&Rtf& 

^. tifoT. *f£^l4irje©iE?l^^«RO:p»lCtS3t 
$tlSfe©T(47i^. 

[0 112] ^tJ&tLT, *5EW©*)S(CMLT«T 

[0113] ( i ) %<t$.rz\*#m 

MR'.R'.A, 
*^TLx. C CITM^L i , Na, K. Rb, Cs, F 
r. Be, Mg, Ti, Zr. Hf. Sc. Y. La, 
V. Nb. Ta. Cr. Mo. W. Mn. Re, Fe, 
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Ru, Os, Co. Rh. Ir, Ni, Pd, Pt, C 
u. Ag, Au, Zn, Cd, Hg, B. Al, Ga, 
In. Tl. Si. Ge. Sn. Pb. As. P. Sb 

RtfB i zsts'/ji'-zrfrZMmnzTtm'z&D, r 

' RZfR' tffcm<m. 7JMrJk T)Wr-)V. is>7U7 

7U-;k 7;Mp>. *ji/#x;k 75 K. 
-fSH. tH5^H. U>tt, ~hn->;k xbUJU 
(nitryl) . ~hU;u (nitrile) . Any> 

&©Anywt, x**xt. io 

AA?*X7-f>, ffi'J>KS, 7 5>. 7;k> 

>. x^trx x-^;k HEfl:«. -h'j;k -fvxb 

Uik 7Jkr>. th'^/X tf'Jy>. 

7^*>Ro:7KS:^tr^;i/-y^e,s#?$n-5. a 

k x + y=7C^M©lM^ffiTfeO. zSOT-fe-SKlffi 
H^I-^'d^I. 20 

(2) ttte^ettffiAt. nuttaftfc**. »s»i^ft* 

St. 7;io-;k x—rJk 7Jk^tK. yh>, 
7x/-;k ixtjk 75>. 7;u+;t--hUJk a 
ny>fcttfl:*#. ^fflitfctoMi. ^^-x-^;k 7 
5>, y7>Kt. ■fV->7>BMa. ?:*->7>g&!£. 
•>'j3->ffi. ~hD7MJK 7^^;HSKJfi. Sfe 

\tctit>oM&v>)-c&z>. mm (i) EttofrKRHa 

(3) M#L i. Na. K. Rb. Cs. Fr. Be, 
Mg. Ti. Zr, Hf. Sc. Y. La, V. Nb. 30 
Ta, Cr, Mo. W. Mn. Re. Fe. Ru. O 

s. Co, Rh, Ir, Ni, Pd, Pt, Cu, A 
g, Au. Zn, Cd, Hg, B. Al. Ga, In. 
Tl. Si. Ge, Sn. Pb. As. P, SbSfcli 
BiTfcO. R'j&t**fl:«n?*D. R'At*^ftfe. 7 
-MMk 7Jl^x;k ->£D7;i^xJk 7U-;k 7 
Jl'+X #;u#x;k 75 F, -f5F, kF5i>F. U 
>fl:*. -ha ->;k XMJ;U (nitryl) . x 
FUJI/ (nitrile) . Aoy>{t«j. 75>F» 7JU3+ 

^n*->, ->u;k Sfc«::ne.coADy>ft:. x 40 

>. ffi'J>®&, 7«j-;k 73 >, 7;k». x^tr 
>, x-xJkittfcft. xhu;k -fyzMJik 7JI/ 
7;i/+>. kH7y>. k'Ji^. 

±sitt#^. x^ii. ->^D7;py>. 7 
;pn-Jk 7Jl/*uyx ffiBM 

ifria (1) iE«©Wffiii^jg^#i. 

(4) M*tL i. Na. K. Rb. Cs, Fr, Be. 
Ti, Zr, Hf. V. Nb. Ta. Cr. Mo, W, 
Mn, Re. Fe. Ru. Os. Co. Rh. Ir. N 50 
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i. Pd. Cu. Ag. Au. Zn. Cd, Hg. B. 
Al. Ga. In. Tl, Si, Ge. Sn. Pb. A 
s. SbifcttBiTi&O, R'tfC, -c,7;kk»k 
* fcttc, - c, , -> jr dtjMtJPt* o . r' tffcmit 

#1. 7;i/*Jk 7;kVxJk z/>?a7)l>>r=.)l, 7U- 
Jk 7Jk*>. #;k*X)k 75 F, -f 5 F, tV-yV 
F. 'JXtfe. xhn->;k XhU^ (nitryl) , 
ft. xhU)l/ (nitrile) . Aay>ftig|, 75? F\ 7 
;io*->. vn*->. ->«j;k £fcttc:n£C9Aay> 
<L, X)k*>{L *fctty*fl3i*frT*D, A#*X 
7^>. ffi'J>KS. 7'J-;k 7S>. 7Jk». X 
^f>. X-r-)k 8Wt«j, xMJJk -fVXFlUk 
7^y>. 7)Mr>, hK7y>. tf'Jv>>. giil$ifi 
SJsWfcStt. v>^7liS. zsZUT)l>r 

>. 7Jl/3-;k *X7Y>BMt«. 7Jk£L)y>. M 
«&ifi£fctt7KT&5. ME (1) E*©MffiS(f4ig& 

(5) M*!Li, Na. K. Rb, Cs, Fr. Be, 
Ti, Zr. Hf. V. Nb. Ta. Cr, Mo. W. 
Mn. Re, Fe, Ru. Os. Co. Rh. I r. N 
i. Pd. Cu. Ag. Au. Zn. Cd. Hg. B. 
Al. Ga, In, Tl. Si. Ge. Sn. Pb. A 
s. SbSfcteB i TifeD. R , #C,-C,7;k^X 

;k c,-c„->i'D7;^r;k SfcttC,-c,,7U 
-;kc$>9. r« 7;i/*)k 7)i>r-)V, 

^D7A», 7U-JK 7;P=^>. *^#=Jk 
75 H. <3H. t H7yH, U ><k*. xhD->;k 
XhU^ (nitryl) . fflSJfi, "h'J* (nitrile) , 
Any>tt, 7-7H, 7^n^->. ->D^->. ->»J 

Jk sfctidneoAayxt. x)i/^Mt. 
-rffcUgfrcfco. A^7^>, Mu>^«. 7U 

-;k 75 >. 7Jk». X^f >, X-7")k 

«j. xh'j;k -fVXMIjk 7Jl-Jr>. 7)I/+>, k 

y^7lS, ->^n7;i/^>. 7Jk^-;k *X7 
-f >®ft#l. 7)l/+'Jx>. MffiK«^fc«*T*SS. 
WE (1) EttOttBR^S^to. 

(6) M*tL i. Na. K. Rb, Cs, Fr, Be, 
Ti. Zr. Hf, V. Nb. Ta. Cr. Mo. W. 
Mn. Re. Fe. Ru. Os. Co. Rh. I r. N 

i. Pd. Cu. Ag. Au. Zn. Cd, Hg. B, 
Al. Ga, In. Tl. Si. Ge. Sn. Pb. A 
s. SbSfcliB iT'&D. R'##)k£x;i/-e;&D. 
R'* 1 *^^. 7^+Jk 7)l"5rx;k D7J^ 
X)k 7'J-Jk 7Jl/+>. *;i/jpxjl/. 73 H. -i 3 
H. tH7-7K U>fl:#). xhD->jk xh'j;p (ni 
tryl) . ffiKffi. Xr-U)U (nitrile) . Aay>ft 
tt. 7vH. 7)lo*:>. ->a^^. ->U)k ^itttCl 
n^oy\Dy>{t. x;i/*>{t. ^/iiiy-fikil^T 
*0. AA<*77^>, ffiU>SEffi. 7'J-Jk 75 
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>. 7)k». x-xJk §Sft«j. XhU 

;k -rvxMJJk 7;uy>. 7;M->, fcF?5». 

tfU-^>. g3t«$«3*ftG«j. *W«5HF. 

S, <>*D7;Hr>, 7;k3-jk >»ft*. 

7»*Ux>. MSBKffiSfcttTKT*?., ME (1) E 

•OMiJKfWte*. 

(7) M*tL i, Na. K, Rb, Cs. Fr, Be. 
Ti/Zr. Hf, V, Nb, Ta, Cr. Mo. W, 
Mn, Re, Fe. Ru. Os, Co. Rh. Ir. N 

i. Pd. Cu. Ag. Au. Zn. Cd. Hg. B. 10 
Al. Ga, In. T 1 . SI. Ge, Sn, Pb. A 

s. sbSfcteB i t*d. R'at7;m*->3-fctts/ 

n*->T*D. R« 7**Jk 7)l<irx 

Jk y^D7J^ZJK 7U-;k 7;k*>. 
;k 73 H, <3 F, kF95>F. U>fttt. xFo-> 
;k =hU* Cnitryl) . ffitttt. XHJ* (nilril 
e) . Anyxtfe, 7vH, 7;kn*->. ->n*->. 

->u;k *fc«ctieo/\ay>{t. x;k*>(t:. 

7U-;k 73 >. 7)k», X^fcf>. x-TJk Sit 20 

ft*. -hu;k -fv-hUJk 7^>. 7;i>*>, 

-i>*ft*. 7MUf>. KHB6**fc»4*T*S. 
WE (1) EttottUKftS&tt. 

(8) Mi4*L i . Na, K. Rb. Cs, Fr. Be. 
Ti. Zr. Hf, V, Nb, Ta. Cr. Mo. W, 
Mn. Re, Fe, Ru. Os. Co. Rh. Ir. N 

i. Pd. Cu. Ag, Au. Zn, Cd, Hg. B. 
Al, Ga. In. Tl. Si. Ge, Sn, Pb. A 30 
s, SbJfcttBiTSO, R'^73 FT&9. R'jfl 

**fttt. 7;i^;k T)Hr—)i>, i/{7U7)V*r—)V. 

7'J-Jk 7)V*r>s #)M*X.>k 73 F. -f 3 F. t 
F5S>F, U>ft*. xFa->Jk XMJ;U Cnitry 
1) , — hU;P (nitrile) . ADy^ftft, 7 

vF. 7*3*5/. ->D*->. ^fcttcm^© 
ADy>ft, XJk^Mt. *fctt*r-fftR##Tf*0, 
Am7<fk M'J.>««. 7'J-;k 73>. 7JU 

». x^-trx x-xJk sSftft, xFu;k -f y- 

h'j;k 7;i/^r>. 7/Wr>. kH7y>, tf"Jv>. 40 

s*a*jRscft^ft. s^^aus, ->*d 

7^>. 7;kn-;k *X7^>&{fcft. 7;t/*'Jx 
>. fflHBMftifcfcMorfc*. KrE (l) CttoMWR 

(9) MEMBft^«dtft^C. 
[SrJU] MR 1 , (PR',) ,A, 

d HTM^T i , Zr, Hf. V. Nb. T 
a. Cr. Mo. W. Mn. Re. Fe. Ru. Os. 
Co, Rh. Ir. Ni. Pd, Pt, Cu. Ag$fc 
IJAuT&O, R'StfR'j&tfcJleft*. 7;U*Jk 7* 50 
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$rx;k ->?D7;Krx;k 7'J-Jk 7;i/*>. a* 
*ryk 73 F. -f 3 F. fcF55?F, U>tt. xh 
D->;k XhUJP (nitryl) . xh«j;i/ (nitr 

ile) , Any>{fcfc, 75? F, 7JU3+5-, ->n* 
v. S'UJPRtfcn&OAnyj/ft, XA*>fc ifc 
tt^ft«#ft*^y;|/-7*>6a#?$n-5iBffi : FT 
<&9. A*t*77-f>. EU>8t6, 7U-)k 73 

>. 7;i/-». x^h'>. x-T-;k flkftfe. xhj 

;k -fVXhUJk 7*4r>, 7**>. tH7-7>. 

a. yjrDT^x 7*3— ;k *x7^>sft^i, 

y^O, Rtfz^0T&9. x + y=7C*MOJH : fffiT 
»*. SffE (1) GftomMmflftft. 

(10) M4*L i, Na. K. Rb. Cs. F r. B 
e. Mg. Sc. Y. La. Ce. Pr. Nd. Sm. 
Eu. Gd. Tb. Dy, Ho. Er, Tm. Yb, L 
u. Th. Pa. U. Ti. Z r. Hf. V. Nb. T 
a, Cr. Mo. W, Mn. Re. Fe. Ru. Os, 
Co, Rh, Ir. Ni. Pd, Pt, Cu, Ag. A 
u. Zn. Cd. Hg, B. Al, Ga, In, Tl. 
Si. Ge, Sn. Pb. As. SbSfcHB it* 

o. R'MUMirafcD. R'aiTkfcfttt. 7;p*;k 7 
;i>dr-;k ->?n7;i"7-x;k 7U-)k 7)V*c>. 1j 
;i/#x;k 73 H, -f3H, tH7J?H. u>ft«. x 
hD->;k xhU;P (nitryl) . xHJJU (ni 

trile) , Auy>{t#j. 7-7H. 7)lu*z/ % ->n^ 

->u;k SfcttmeoAayMt. x;i/*>ft, 

*. 7U-;k 73 >, 7;k^>. X^tfX x-^ 

JU, iS{t:#i. xhu^k -fyxhujk 7;uy>. 7^ 
t^-7>. lfUv>. ft****£ft6tt. ^ 

WR^H 1 , ->->y«», ->^D7;py>. 7;k3-;k 

^7-f>Sft^i. 7MUf>. MffiKSSfc«*T- 
HUB (1) E«©I9KM^^„ 

(11) M^L i. Na. K. Rb. Cs. Fr, B 
e, Mg. Sc. Y, La. Ce. Pr. Nd, Sm. 
Eu, Gd. Tb. Dy. Ho. Er, Tm. Yb. L 
u.. Th, Pa. U. T i . Zr. H f . V. Nb. T 
a. Cr. Mo. W. Mn, Re. Fe. Ru. Os. 
Co. Rh. Ir. Ni, Pd, Pt. Cu, Ag. A 
u. Zn. Cd. Hg. B. Al. Ga. In. Tl. 
S i. Ge. Sn. Pb. As. SbifcliB i ~C$> 
0. R'#Any>{t#)T&9. R'^zMtft*. 7)1* 

;k 7;uyx;k ->^n7;uyxjk 7U-Jk 7^* 

>. *;k#x;k 7 3 h*. -f3F. tK7yH. U >ft 
ft. -hDyjk xhU;!- (nitryl) . mWtM> xHJ 
)l (nitrile) . )\ufy{^ 7VY. 7;Un*->. 
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•J>*tt. 7U-;k 75 >. 7;kv>. Xx£>. x 
-xJk ttfctt. xMJJk -fVXblUk 7JkV>. 
7JMf>. tH5y>. t'Jy>, a*«jRSS3!Wfc£ 

-;k *x7-r>${fc#i. 7WUr>, 
ti*T'£*. atria (i) Ett®ttKBttfi£ft. 

(12) M*iL i . Na, K, Rb. Cs, Fr, B 
e, Mg, Sc. Y, La. Ce, Pr. Nd, Sm, 
Eu, Gd. Tb, Dy, Ho. Er. Tm, Yb, L 
u. Th, Pa, U. Ti. Zr. Hf. V. Nb, T 
a, Cr, Mo, W. Mn, Re, Fe, Ru, Os. 
Co, Rh, Ir. Ni. Pd. Pt. Cu, Ag, A 
u, Zn, Cd» Hg, B, Al. Ga. In, Tl, 
Si, Ge, Sn. Pb, As. S bSfctiB i 
D, R'^->U;K**0. R'tf**fl:4b. 7JM^k 7 
Jk4-x;k ->i7D7JP^-;k 7U-Jk 7»*>, * 

;p#x;k -rsF. bH9^K. UXttt. x 

r-D->;k ~MJ» (nitryl) . SB&ifi. ShUJV (ni 
trile) . ADy>ftfe. 7vH, 7;k3*X ->n* 

->u;k *fcttcn^©Any>{t. xjkfcxt, 

Ht. 7'J-Jk 75X 7Jk>>. X^k*>. X-x 
Jk ffiSfkt). xh»j;k -fyxhUJk 7JI/r>. T)V 

SMK*H\ ->->7ffiS, ->?n7;Pr>. 7;wn-;k 

WE (1) fB«©gaiBHi|SH!£$!5. 
(1 3) Mrt*P tT&O. WEfc-&«JJ&< (islW^ytr 
•>'x-W Pt (7Jl/+;w) s Tftv><h^5<£ft©T 
T. R'RtfR'^Tjc^ftft, y;i/+;k 7;k^rx;k -> 
^D7Jk^rx;k 7U-Jk 7;u^>, #;p#x;k 7 
5F, -Y5F. bl*9?K. U>ftM. xhnx>k - 
MJJP (nitryl) . flft, xHJJl* (nitrile) . A 
oy>ft«i. 75>F, 7;i/n*X ->d*x ->UJk 

sfcttcn^fflADy>ft, x;k*xt. sfctt^-fft 

;k 75 x 7;k>x xxtfx x-5r;k Bitted. 
-HJ;K -<vxHJ;k 7Jk7->. 7;i/*x tF? 
vX tf'J-XX ft*«*ft£ft:ft«9, *»tt?rx. -> 
s»7ttai, ->^n7;l"7->. 7)Pn-Jk jfcX7^>g 
ffc#j. 7A*'JrX !ElH^JfiSfctt*T-^-5, WE 

(1) BttotfflBI(8&64fe. 

(14) WE*fStt&#WE'>&< ifc 1 o©Wlg{t:£- 

*j:0"bKv»a«-rafl:-r*. we u) e«©wbm 

(15) WE^ffitt&^Cs-.^kfrXCfcS. WE 

(2) Bm^mwMm-t^ 

(16) WE*fgte&#igM-e»Fffi&S£© 3 0 %&LT 
o*aflW6^t». WE (1) E«©l5ffi^ii^#). 
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(17) imtBAlffltfiltoottBEtt?. SfcliiiJn© 
ft, 7U-;k 75 >. 7Jkv>. XxtX X— r 

;k BS^. xhu)k -fyxhu^k 7;k?-x tru 

*Jk£>75F, *S8tt?}-i\ ->7 7IS, X*D7;i/T 
>. 7;io-;k ^X-7^>K{t#l. Rtf7JP*>££ 

tryjk-T'^e.g^^n^ffiwE&ft^T^s. we 

(16) E*<DttBf(&S£tti. 

io (i 8) mmmtoftw*f>;-)i. x^y-jk -r yy 
n/v-;k ^jfo^y-jk MJ*x;k7$x ? 
^^;ux5 1 ;u75>, vx^;k*5=-;k75>, MJxr 
;kT5>. -x*x;k75X vx^;k75>. fxhu 

*fMk>U;l/75>. 7>t-7, Ifl/>y7S >, 
yntkVy75k HJ*^X^;kX^k>v75 
>. h'j7i^*X7^X r-'JX?;k*X7^>, 
hU^5 1 ^7f:X7w , >. 7U;k ->i?D^>^vX>. 
^>1f>. x^;u^>-^>. h;kx>. */{;u<\tti? 

X>. ->i/D^-i7^vX>. y^D^h'JXk -> 
20 ^D^^rh7Xk ^yfkV. f h7tKD77 
>. ?*?JI'*jl'A73 K. ^*^X;k**->K. p 
K^^k x^;t,Mr-9->K. ^^>. x^>, 
truv>RixpF,^tr^;i/-y^es^$n.5, w 
E (1 6) E«c©sfrBm^il^#io 

do) *e?FJstt**». itw^i:*^, jrmmmt 

7k*. 7^n-Jk X-x;i/. 7;UxtH. irhk 

7x;-jk ixm 75>. T)i*ji- h ') 

;k 75 >, ->7>KtS. -fV->7>&i£, ^->7> 
30 BUft. ->'ja->ffl, -hD7AW, 7**;W8* 

ti. Rixjine»oji^t)^es^$n?)2oa±©«^ 
s*<k. §ar-ifrE^stt^o3 oxaTosiiSBt** 

^. 7'J-;k 75 >. 7Jk>>. XffX x-x. 
^k mim. xh'JJk -fVXr-'J;k 7;U-!r>. bf' J 
v>. tt^a^ft^tt. Th7kHD77>. 
*;i/A75h\ *at#tfH\ ->^7ifiS. v^D7^r 
>. 7;kn-Jk *77-f>Wtft. RrX7JU*>ft* 

40 try;u-7^^ss?^n«fi©Efi{k^T*-5. WE 

(l) E*©KfBlg^fi^. 

(20) BtE^Sn^J*^^/-;k x^y-jk -ivf 
a/iy-;k **^>^y-jk h'j^x;kT5>. v 
^x;uxx;k75>. yifwwsx huif 
;k75>. s?^x;k7 5>. *xx;i/75>. fxhu 

^WJ*75X 7>tX7. Xx^>-^75>. 
7'Dtru>v75>. h U ^ fJUfJUf l/>y7S 
>. h'J7iZJl/*X7-f>, HJlfWX7-fk 
h'J^fW77^>, 7UJk ->^D^>^>?X>, 
50 ^>t*>. x^JU^>1f>, h;i/x>. v^D^^-tJ-v 
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XX ^n^^xx v^P^hUXX > 

B£7:P;k ft&, x^A*-tf->6£, x*>, 

ttC (1 9) Gtt0ttB£ftfi&4fe. 
(2 1) ttE7fiHBft^C»-C,i7^A>^6Jdt0 v 
$»Tg^ftttJK0 3 0 %«TO*»a***, NEK 

*Wi#X7>rx su>Mft. 7U-;k 7 
s>, 7Jk», x^tfx x-y/k ttfctt. = mj 
;k -fyxhyjk 7;i^>, kus?>, tt*SR3»fc& 

ttiHP, ->7 7ii, v^D7;uy>, 7;un-;k * 
X7^>Kft%, Rtf7;p*>t*try;p-^6a*? 
sn*ttoBttfk^*T*s, t»E (i) ie«<oatf«i^ 

(2 2) ttEWhM^^y-Jk x^y-;k -fy? 
n/v-;k **^>*/-;k hU^*75>, s> 
/^;i/X5 L ;U73>, ^x5 1 ;i/^?;i/7^>, mix*- 

;P75>. ^*9\^75X yXfJl/7^>, fcfXHJ 
^fJ^'JJI/7$X 7>^7> X^U>5*75>. 
^oKl/>?75>, hU^?*x^x^l/>J?7S 
>, h'j7x-WX7^>, hUXfMX7^X 
MJ^f^77>fX 7UJk y^D^>^>;xX 
^>tf>, x^jl^xtfx h;i/x>, v-^d^^v 
XX yjDtJJ^xx y^n^hUx>, v 

X y/WI/*M7^ y^fKM+y^ ft 
Bgy^k ftgf, xfM**>fc **x x*X 

WE (21) Ett®ttBHftfi£tt. 
(2 3) (&E^35:<tfclooUBft:^^ V**)], 
-, yX^Jh, ^di^y^KB, A 1 , G 
a. In, As*fcJ4Sb**ft*;Me,AlH (N 
EtMe,) ;l3^;i/7Jk»; (Me,N) A1H 

(E tMe.N) A1H, ; (Et,N)AlH,:C 
PWH S ;Cp,MoH l ; h»J*9\H/-, hUx^U 

-> h'My:/^-, MJn7nt:;i/-, HMvy 

ttX^i^^-B, Al, Ga, In, AsSfctt 
S b ; ^h^^Ml/-, ^h^X^Jl/-, fh77ix 

Sfcfifh7n^-Si, Ti, Z r, H 
f, Ge, SnifellPbiWJK yXfjh, 
Sf;^yyfJhB, Al, Ga, In, Astfc 

ttsb**^*, mem, ? v Km* smtm* svit 

$K Cp, 73 H, y7^7^HJfc«7^F; MJ 
X^/U-, HJ-Y y^fJl/- HUnyDBA-, MJ 
-f yyotfJU-, hUn^JI/-, ^fctex^k^*? 1 
Ak Ga, In, A s SfcteS b h U ^Jl/ 
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7*X yXfJWfJl/75>, v^^;UX5 L ;i/7 3 
X *fcttMJx^7S>; y7fihJfcl^/xf 
JhZn, CdifeliHg; (W>fJW 4 Cr ; 
Et,Pb (W>h + y) ;Cp,Me,Zr; (M 
eNC) ,P tMe, ; Cp I r (C,H<) , ; fc'XCp 
-Co, Mo, Fe, Mn, Ni, Ru, V, Os, M 
gSfcteC r ; exx^;^>if> ; fc*X^>if>-C 
o, MoSfcttCr ; hU7ix;P-B i, Sbifctt 
As ; HJb:-JU#D>; MJXCp-Sc, Y, L 

10 a, Ce, Pr, Nd, Sm, Eu, Gd, Tb, D 
y. Ho, E r, Tm, YbifclJLu ;fh7Cp- 
Th, Pa, U, Np, PuifcHAmhUX7UJK 
'Jv'JA ; CpC r (CO) , ; Cp, Z rMe, ; Cp 
CuPE t, ; CP I n ; Cp I r (is{7n*#?iSx. 
» ;CpPd (7U;i/) ; CpGaMe, ; CpGa 
Et,; (v^D's+IJ-vxV) FeCO, ; (^D* 
^fh7X» F e CO, ; XfJl/7xDt> ; C p 
Mn (CO) , ; (y^DA^ h >J x» Mo (C 
O) , ; Tl Cp ; Cp.WH, ; WS^l/JO W <C 

20 O) , ; CpRe (CO) , ; CpRh (CO) , ; I r 
(7UJW,;Pt (7>JJW,;CpIr (i^nrti? 

; [Ir (OMe) (z/2 0*??*i?* 
» ] , ; Ru (v*D:*^*>>:*>) (7U*) : I 
Ru,CO,, ; Fe (CO) s ; Co, (CO) > ; Ru 

(CO) , (1, 3 -vi7D'\*1^X» ;Os,CO 
m ; C r (CO) • ; CpCo (CO) , ; Mn, (C 
O) to ; CpMn (CO) 3 ; (y^DA^hUx 
» Mo (CO) , ; Mo (CO) , ; N i (CO) 4 ; 
Re, (CO) i o ; CpRe (CO) , ; CpRh (C 

30 O) , ; Ru 3 (CO) ; W (CO) , ; CpV (C 
O) 4 ; CF,Co (CO) 4 ; P t (CO) , (->^n* 
; I r (CO) , (*s#U*i?9*V* 
» ; (CO) 4 Fe [P (OCH,) ,] ; (CO) , F 
e [N (CH S ) ,] ; CoNO (CO) , ; 7h+y, 
OCH (CF,) OCMe, (CF,) , OCMe (fc 
F.) OS i (CH,) 3 , OC (CH,) 3, OC (S 
iMe s ) 3, JfcliOC (CF,) ,L i, Na, K, R 
b, Cs, Fr, Cu, Ag, Au, Hgifc^Tl ; 
fh7^ h+X fh7Xhty, fh7<yyo^ 

40 v, fh7^K^>, fh7|37h+y, T-h^-f y 
yh + v, fhyOCH (CF,) fh^OCMe, 
(CF,) , fhvOCMe (CF,) fh70C 
(CH») ,, fh70C (S iMe,) ,, fh70C 
(CF3) iJfc^fh^OS i (CH s )3Si,Ge, 
Sn, Pb, Ti, ZrJfcfiHf ; VO (-fyyOTp 
*v),, MMyyptf+v, hyJB2^h*->, h 
Un^h*v, hU^y^h*^ HJ*h*v, hU 
Xh+'X hUOCH (CF,),, hUOCMe, (C 
F,) , h'JOCMe (CF,) ,, hUOC (C 

50 H,) NUOC (S iMe,) ,, MJOC (C 
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F.) SfctehUOS i (CH,) B, Al, G 
a. In. P. As$fcliSb;Et,Pb (-fV^D 
#*->K) ; CuPMe, ; fh7+ 

X <5>*^JU75/) . fh5^ (-^fJk7$;) 
T i. Zr. Hf. Si. Ge. SnttliPb ; Vx. 
T)\t7$/i?3L?)\,7)V>'> ■ v>X5\>P73/7J!/-» 
=M{t®> ; fc*XS?;*^7S/7;P->>i£{t$j ; Me, 
Zn i (MJx^75» , ;VX5-fr7*/*J*** 
7.9>j-> ; MJX (S^WPTS/) *770; h 
UX (^fjl/7$;) 7>ftz; hjx (yy?;u 10 
75./) 7;U-»; MJX (-?*^7Sy) X^e 

>: MJxtfx (MJjtgSfUS'ijjw x;nf>>A75 

>5?75/) 7JU3~9A ; (CO),Fe [N (C 

H, ) ,] ; L i . Na$fcteKN (S i Me,) ; ^> 

9P^J^7^/9>9^: vx^ju75y v^^t. 

X; ^*-tf-^y^;i/7S/i?*>^Xx> ; h'JX-^/ 
3MU7Sy (h'J^^X?^>>?75y) ^>;C 
pCu(PEt.) ;CpCu (FU7i-j|,*X7-f 
» : (&3 7>*-» CuPMe, ; P t (P 20 
F.) , ; N i (PF.) , ; C r (PF.) , ; (E t 
,P) ,Mo (CO) , ; I r (PF,) , ; T i (NO, ) 
. ; Z r (NO,) 4 ; H f (NO,) ,;Si (CH,) , 
(NO,) ;RuNO (NO,) , ; ffi^U^A ; S n 
(NO,) , ; Co (NO,) , ; VO (NO,) , ; C r O 
, (NO,) ,;TiCl,;ZnCI,:ZrCl,;Hf 
Cl,;AlCl,;SiCl,;GaCl,;SnC 

I, ; CoC 1, ; V*?)],-. VX.?)V-. Sfcti^ 
V^*-A1. B. Ge. Si4fcttAsADy>ft: 
tt;N (S IMe,) ,Li. Nat&liK ; B (CH, 30 
S iMe,) , ; { (M e, S i ) , N) , - B. Al. G 
a£&teln; (Me,S I CH,) ,-T i , ZrSfc 
«Hf ; *fctt { (Me.S i) ,N} ,-Zn. CdS 
fcttHgT^O, Cp^->^D^>^>?xx;i/Tai-5. 

me (i) c«©Kr(BJHsffi^#i, 

(2 4) {t^m^^m^mmofttboyjmr&o 
x. 

ME (1) E*©M&IS&g£tift©Mi&l'l:&$)£a i 't 

^ctAts^f^yi. Mfl:$ttfcMEMi8f3«© 
tr. 

(2 5) WEJiS^«|^TO«fi!tS^T»*. mc (2 
4) E«©7ji£. 

(2 6) ME#^KJS5«a<. MftStXfcMEMIl^fCi: 

ttS'Kicgxsns. me (2 4) E«om 
(27) «rEwen^s^rt©itrflHKr^fe»$gwt:-r 
sxxi/yt, ^<t;*nfcMB<8i»£< ffc©#R5J£3J 
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